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ABSTE/ICT
The report proposes to complete the validaticin and

refinement of a new domain referenced testing technology designed to
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domain referenced measures in this technology, along with other more
traditional measures of reading comprehension, literal and_
mon-literall are subsequently intended to be used in part in large
scale studies of productivity in school reading programs. To date'
studies of productivity in reading instruction have hal little
influence on educational decision-makimg due to serious
methodological problems, one of the major problems being the lack of
adequate measures of program outpnt._Tle report furtter proposes to
solve a number of important instructional management problems created
by the use of the inadequate information available from traditional
measures of reading comprehension. The.new domain referenced measures
of reading comprehension will have an improved basis for scaling
students on comprehension ability, and abilty.scores from this scale
will be referenced to an additional scale defining-at individual or
group's ability to read in several domains of writtem ddscourse.
These scaling features will aalov for the ass,gnment of students to
specific bevels of reading materials in specific instructional or
content domains, a procedure mot possi1le with existing measures of

reading comprehension. (Author)
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ABSTRACT

The report proposes to complete the validation and refinement of a

new domain-referenced testing technology designed to assess literal com-

prehension abiLity in students in grades 1-12. The damaln-referenced mea-

sures in thiS tethnology, along with other more traditional measures of
reading comprehension, literal and non-literal, are subsequently intended

to be used in part in large scale studies of productivity in school reading

programs. To date, studies of productivity in reading instruction have

had little influence on educational decision-making due to serious methodo-

logical problems, one of ehe major problems being the lack of adequate

measures of program output.

The report further proposes to solve a number of important instruc-

tional management problems created by the use of the inadequate information

available from traditional measures of reading comprehension. The new

domainreferenced measures of reading comprehension will have an improved

basis for scaling studEnts or comprehension ability, and ability scores

from this scale will be referenced to an additional scale defining an

individual or group's ability to read in several domains of written

discourse. These scaling features will allow for the assignment_of

students to specific levels of reading materials in specific instructional

Or content domains, a procedure not possible with existing measures of

reading comprehension.

STATUS OF THE PROJECT:

The proposed work has evolved through several years of research and

development on major issues relating to the assessment of school achieve-

ment. .Prior efforts relating to the present work include the preparation

of a bank of instructional objectives defining reading performance, the



development and validation of a criterion-referenced evaluation systen
knows as Comprehensive Achievement Monitorim, and experimentation with
themeasurement of resource utilization in reading programs as an initial
attempt to improve the methodology for productivity research.

Most recently, this research has turned to the development of more
adequate measures of reading outcomesa major gap remaining in productivity
methodology. The intent is to produce a test development resource that
will be useful at a variety of institutional levels and a measure that %Till
be usique in at least two major respects: (1) it will le a-measure of both
comprehension achievement and ability, and (2) it will be the only octant
and broadly applicable measure of literal comprehension as suchthe
important, generalized reading skill that underlies all higher-order
reading comprehension abilities. Some tw years of development effort have
culminated im new measures of reading comprehension that are referenced to
several major domains of reading materials relevant to students in grades
1-12. These measures are the components of a flexible test-assenbly device
referred to as the Test Development Notebook or TN. The TDN, as currently
conceived, is a resource for the assembly of measures of literal compre-
hension in grades 1-12, across all major content domains relevant to the
school population.

The content of the TDN developed to this point consists of the multiple-
choice cloze component and am alternate maasure of the construct of literal
comprehension based on Che wh-item. The multipie-choice cloze component
(referred to as the MCC) consists of approxibately 1,500 clozed passages
(generally, 60-70 word passages with ten deletions and accompanying
multiple-choice items) categorized (temporarily) by readability levels
determined by Spache and Dale-Chall readability formulas.. The wh-fmais
Idea item pool consists of 300 passages, 15 at each of 20 readability levels.
Passage length varies systematically by readability level (e.g., approximately
25 words at level 1 and up to 220 words at Levels 17-20), Each of duase
passages is accompanied by as many as four moltiple-choice main idea items
and up to eight multiple-choice wh-detail items modeled after Bormathts
(1970) wh-items. The formats of the cloze and wh-materials are both objec-
tive, generative procedures for preparing numbers of parallel, multiple-
choice items.

The first field test of the MCC and wh-item tests was conducted inllay
1975, in an administration of both types of tests in a survey design to
approximately 5,000 students spread more or less evenly over grades 1-9.

This ad:ministration fulfilled several purposes: (1) at explored the use of
the testing materials in applying a survey design in one textual area;
(2) it provided data for detailed item analyses; (3) it provided artindtial
test of the ability of the system in assembling large numbers of parallel
test forms; (4) it provided a basis for tenting out the Rasch or latent-
trait model as an approach to scaling; (5) It made available reliability
data on a large number of test forms; and (6) it provided initial convergent
and discriminant evidence on the validity of the construct. The more
inportant conclusions.that were drawn from the field test a e as follows:



The existing paper-based model of the TDN allowed assembly
of 36, 50-itom MCC test foras im a matter of a few hours.

The application of the survey design model in grades 1-9
was generally successful, for both the MCC and 0-item te
but the design can be improved ha the future by raising
the ceiling of readability fox upper-grade test batteries.

The itum analysis date showed that the MCC item format, as
applied to_a given rending passage, generally yielded a set
of items that were consistent and homogeveous within and
between passages, regardless of passage level. (The data
provided many importaet leads as to how the hamogenelty of
items within passages might be improved, but, ia general,
extensieve improvemente were not required.)

4. Large numbers of virtually parallel tests could be systemati-
cally assembled fran the TDN from either the MCC or wh-itmm
cempanents. With improved scaling, the possibility of olbjec-
tively assembling n tents with specified properties is assured,
thus providing for transferability or test generation.

5. The experimental application of the Resell model to '216 HCC
test passages showed that the ratio scale properties of
thismodel could be achieved with the item fonee

Analyses of the reliabil ty of the MCC test fomns showed that
the tests assembled for tKe study were highly precise across
all grade levels in the study sample. The level of precision
is sufficiently high to warrant use of the tests at the Indi-
vidual level. The reliability data further support the Infer-
ence that the MCC test is reliable over short intemrals (i.e.,
alternate forms of the same test will scale individuals simi-
larly on test-retest with a high degree of precision). The
reliability characteristics of dee wh-item tests were similar
to those achieved with the MCC test.

7. There were several indic Lions of support of the comstruct
validity of the Glaze test in the data analysis. The internal
consistency measures and the liasch analyses indicated the MCC
test could be accurately described as measuring a homogeneous
trait across grades 1-9. The validity coefficients betweem
the MCC test and the wh-iter test, an alternate measure of
the construct, were consistently high (r te- .81 at grades 1-3)-
except where attenuated by range of talent. The MCC test
generally correlated at appropriate levels with measures of
verbal and non-verbal IQ, California Achievement Test (Gte)
sulescoresin language and reading, and a measure of passage
depemdency. The MCC aed wh-item tests converged in havhng
virtually identical correlations with the CAT eubscores, the
IQ scores, and the score on passage dependency. Overall,
the results were highly consistere across the 9 grade levels,
lendirg coesiderable credibility to the validity of the MCC
test.



The analyses of these fiuld-test data continue to dat
well as use of the data to refine the MCC corpus of passages.
Of particular interest is a factor analysis of the test data
to be run shortly.

PROPOSED RESEARGE AND DEVELOPMENT

The data analyses on the reliability and validity of the MCC and
wh-item formats continue to date. More detailed results, including factor
analyses, will be reported in a series of papers at the annual conference
of the American Mducational Research Association and the National Council
on Measurement it Education this spring. The overall results to date,
together with reviews by a panel of well-known professionals in reading,
psychotinguistics, and educational measurement, have amply demonstrated
the desirability of completing the proposed work on the testing materials.

The proposed work on the testing materials is designed to bring the
TON to a state where it can be used as a valid assessnent device in a variety
of evaluation contexts at state and local levels. The research effort will
continue the study of the reliability and content validity of the testing
materials, but will focus largely on construct validation, scaling, and
packaging.

Construct Validatioii

The proposed approach for further validation and ref irtemeiit of the
testing materials is a series of concurrent efforts desigted both to study
the mtanimg of the tests and to bring them to a broadly usable state. A
set of proliminary studies will focus on further refining the MCC test
format (the measure of major interest) in preparation for a cros-sactioria
longitudinal study of test validity in a sample of approxtnately 13,000
students in grades 1-12.

Tbe preliminary validity studies will generally determine the boundaries
of written discourse to which an MCC test score can be expected to generalize
(i.e., Does tKe meaning of the test score change whet passages vary exten-
sively in term of wntactic and semantic complexity or content area?).
In addition, specific features of the item format and the conditions of
test administration will be studied to determine any additional refinements
that might be made to the test.

Tbe major effort of the proposed validatio --the 'cross-sectional,
longitudinal study--will examine the boundaries of the construct of literal
comprehension in an expanded matrix of different textual, psycholinguistic,
situational, and psytholological factors. The longitudinal study will be
conducted in a single urbat school district that will contribute a hetero-
geneous sample of more than 1,000 students in each grade from 1 through 12.
The design of dne study will provide a developmental context within wIlich
the contributions of important school and non-school factors to the MCC test,
the wh-item test, and other measures of reading comprehension can be studied
across the 12 years of public schooling. The extent to which the various
measures of reading comprehension change across the years of schooling can
be esthtated through this design as well as the proportion of test score



change that is attributable to manipulable factors, such as reading
experiences in the home or school. Since standardized measures of reading
comprehension will also be available for grades 1-9 of the study population,
the design will enable a direct and critical comparison of the sensitivity
of the vurious comprehension meaures in accounting for the influences
of instruction and related experience.

Scaling

Completed work on applying the Rasch model to the TDN passage and
item corpus supports the present proposal to calibrate all such passages
on a single underlying scale with ratio properties. This application of
scaling involves mounting a complex linking design in which both the HCC
and wh-item pools will be calibrated using a sample of approximately
50,000 students in grades 1.12. The proposed design will result in the
calibration of all test passages in the various content domains covered
by both tests on a common Rasch scale, Then all of the many tests that
can be assembled from the MCC content domains will be referenced to the
same scale.

The proposed major calibrationOf the test passages will be preceded
by a pilot study in which the complexities'of the linking design will be
worked out by experimental application of the Rasch mmdel to the MCC
passages in several content areas outside the basal reader area. The
proposed research on scaling further includes the construction of derived
scores for the MCC test and the establishment of formal procedures for
linking Rasch ability scores with the distributions of readability in
related domains of materials.

EXPEa ED CONTRIBUTIONS:

The project is expected to make a ineuber of theoretical and practical
contributions to improved evaluation in reading ard ultimately to improved
instruction and better resource allocation at several levels of the educa-
tional enterprise. Concurrent with the validity studies proposed for the
testing materials, a program will be mounted to gradually transform the
TAN into a state of broad practical utility. The principle elements of this
program include computerization of the processes of test item generation
and test assembly (the former process applicable to the cloze format only)
ard the preparation of textual materials presenting Slinulations and
guidelines for application of the testing materials in a variety of evalua-

tion contexts. The specific products expected from this and other components
of the proposed research and development are:

1. A testing package (the TAN) with a finalized version
of the multiple-choice cloze and wh-itam testing
materials along with a handbook and trainins materials
for its use.

A. technical report on the readability and other
Characteristics of reading materials in the damains
covered by the testing materials.
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0 A technical report on the use of the test in materials

in a pilot prodictivity study.

A report or boic on the validity of major nonm-referenced
tests of reading comprehension (SAI, CAI, IrBs, etc.
from the point of view of theory and content.

Periodic and final reports on the activities conducted
and the results obtained during the funding period.

PROJECT MANAGWEN7:

The research and development proposed here riIL be conducted by the

Bureau of School and Cultural Research, a unit that has six years of

experience in the development of criterion-referenced testing in both reading
and mathenatics. Mith the aid of nationally known consuLtants in certain
highly specialized areas, ench as scaling and decision theory, the Bureau
will assenble a technically and professionally competent staff for the

proposed task.

The objectivity and tec nical adequacy of the Bureau's proposed and
completed work on the task will be maintained by periodic external review
by a panel of nationally-known experts in such fields as psycholinguistics,
cognitive development, reading theory, psychometrics, computer technology,

and statistics. The required technical facilities for completing the task
exist in the Education Department.

v2i
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ar RoDucr lc) N

Dismal reports on the level of Literacy in American schools and

colleges- and in the nation as a whol -appear with relentless regulari y

in magazines and newspapers. Statement= on alarmingly high levels o f

functional illiteracy and declines tn student reading achievement briund

in spite of efforts to upgrade relding performance through massive

expenditures on ESEA Title I programs, the Right to Read, and other special

projects. With this contradiction of increased effort and diminish ns

returns, questions may be raised as to the bases on which judgements Are

made. What is meant by 'literacy," and how is the achievement of speoafiable

levels of literacy mtasured?

Assning that "literacy" refers to minimal competence in reading

comprehension, what is lackinisava1id, accurate measure of literacy, a

means of determi ing minimum compe ency in reading comprehension. If so,

those who are concerned with the state of reading in Americaand lilt

productivity in American schoolsshould first be concerned with the va

ability of appropriate measures of literaoy-r lated outcomes of school,

reading programs.

This report is concerned with just mach a measure. Its f_ 1

development of an accurate, useful, and econom cal test of litera

comprehension, a fundamental reading Jkill and the skill involved in What

usually meant by functional literacy. The particular innovative masu

the mabject of the report, is the SITED multiple-choice cloze format.

The first four chapters of ads report present a theoretical rationale

for the SPPED ulti le,choice cloze. They con ain a critique of cradi,tional

measures of reading amprehension; a discussion of psycholinguistic tAeoty

lative to efforts to measure comprehension; a brief discussion of tAe



conventional cloze procedure as a test of amprehension; and a statement

of a tentative construct of literal comprehension, including one of its

operationalizations in the multiple-choice cloze format developed for the

SITED Test Developnent Notebook. The fifth chapter describes the advantageous

propert s of the SPPED multiple-choice cloze which should make it a broadly

useful as well as critically important tool for measurement and evaluation.

An overview of the research to date and of the future research and

development planned for the mmltiple-choice eloze and related materials is

0-resented in Chapter VI. Chapter VII outlines a detailed plan for calibrating

the multiple-choice clo e passages on a ratio scale based on application of

the Rasch model to the cloze testing materials. Together, these plans are

designed to bring the cloze testing materials to a broadly usable state

in policy research on reading and in the management of reading instruction.

The eighth chapter provides a detailed discussion of both conventional

and Rasch item-analysis data available from a prelhminary administration of

the multiple-choice close testing materials to a sample of 5,000 students

in grades 1-9. Th se item analysis data and c itical exautination of the

testing mat, 'els show that departures from the expected characteristics

of the testing materials are infrequent. Further, currant review of all

extant -ultiple-choice cloze materials pronu..ses t- diminish an already low

incidence of errors in procedures and execution.

The ninth chapter, as well as part of the seventh, reports research

to dace which suggests that the preliminary teSt development and adniinis

tration of the SPPED multiple-choice cloze has been highly successful.

The clo e te ting ma e-ials and _ an alte nate measure of literal compre-

hension developed for:the research, called the wh-item test, were shown



be hih1y Litcrria1jy Cnstt izi tJi study populatf-on. The prelinanaxy

esearch data iurther Fr_ laded sulostantal indicat-ions f the validicy

taf he cioze Eriiat. The neetaill results of am zesnarch show that the

ItypOtbetical aevantages proposed tILe roil

4zihjectivity or1o1T1y, 11ex1bilLty dona

ealized

leeboico awe formaz

c.ing) can be broadly



CHAPTER I

STNrjA1DIZEfl NO ERENCED TES'IS OF COMPREHENSION

As noted -n the Introduction to this report- the American people

always hold tl-wir scho 1 systems accountable for the Litera y of students,

yet teachers hzve been provided with neither an acceptable standard of

I itcracy -nor tile tools to measure the basic reading abilities Lrnplied by

"literacy " Standardized norm-referenced tests of reading comprehension,

ii s-pite of their many disadvantages ainly have a place in educationa

testing,1 but rho, are entirely inadequate as measures-of abiLity or achi

ment. tn Ltera1 comprehension. In the first place, the standardized, norm
.

referenced toscs -used to measure achLevement in reading conprehensLan are

patontLy biased tcpward a conceptualization of readihg as reasoning. Besides

tiLsj they present at least four additional problems; (1) They-are too sub-

ject ive iii a onstruction to be reproduced or properly validated; (2 ) their

seal_ ing properties make scores difficult to i terp e (3) they are inse

t o. iliclividuaL gain or growth; and (4) they are rigid in format and

tkiercro re alai cd in utility.

Te at--rralier-s eldom specify the conceptuali tion of comprehension behind

theit tos-cs, much less the psycholinguistic theory and experimental evidence

1Pimarily ft predictors of academic success (Anderson, 1972; Carver,
1974 'rloz'nd L973-74).

14
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supporting such a conceptualization. Finding no explicit constructs,

ther than labels on subsections of the tests, researchers are forced to

use various analytical techniques to tease out the notion of comprehension

2
test scores.fro

However, it is not inappropriate for the consumer of such tests to ask

why there is no explicit statement of what it is the test attempts to measure

and, given no explanation, to speculate on the reason for its absence.

Hessick (1975), for instance, notes a long-standing bias against construct

validation im educational measurement. Te t-makers seem to assIime that

"educati nal measurement is primarily concerned with what a pupil can do,

and [that] the nature of the accomplishment Is clear frmm the specification

of the tasks" (p. 958). But the very terms used to label tests and to

interpret test scores "imply process interpretations, such as scientific

reasoning or reading comprehension. " (p. 958). Popham (1975) argues (less

genero sly) that the commercial publishers who create arid market standardized

tests Tare loath, from a marketing viewpoint, to spell out emetly what their

exams measure" because the tests must be marketed nationally, and "many

educators would find them inconsistent with local instructional programs"

(sec. 2, p. 4). In any event, without an explicit statement of theoretical

and empirical relat nships, "the burden of construct vaLidation [is foisted]

onto the consumer, who will inevitably mmke inferences beyond the universe

of situations representatively sampled hy test" (Cronbach, 1971, p. 48

Instead of stating an explicit construct, which is subject to rival i rP e-

tations, the publishers of standardized comprehension tests usually p esemt the

2
For a recent, critical review of "psychometric research on comprehen-

sion in reading, see Davis (1972).

15
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cons

But correLations between equally arobiguous tests ar-e s-70411, I aolace to

sumers who would. like to know wl-mt any of them acttr:all. nisaaure.

While standardized comprehensiOn teats are noori.fou fOr th ir lack

ith correlations foeueen standardized tets lc.

of explicity stated constructs, moat min, in fact, to bo based on Thorndikels

(1917) introspections on -eading. In hia conccptuali 4 ati-on of comprehension,

Thorndike made no distinction. between reading and thinairl:

Understanding , . . printed LAragraph is t-heri a matter of
habits, connections, venni bonds, hut tbesa have to be

selected from so nany ottier, and gi-ven eihta so deli-

cately, and used togethex ira so elaborate am cigainization
that "to read" means "to think" as truly as does °Ito eval-

uate" or "to demonstrate" or "to verify. 114)

Not only did Thornd.ilce find reading ar3d thinking concptioall.y indisti guish-

able, but the extension of the comfarison to evaluatics.n, devionstration

(proof), and ve ifiation implies the equation of reading and "high order"

thlnking or reasoning proceses

The successful response to a question or to a varagraphrs
meaning implies the restwairlt of tendencies of many words
to be over-potent and the specdal weightIng of otler

tendencies. This taslsi. quite beyond tine power oaf weak

minds and LS of the same selective and coordinating nature
as the niore dovjeus forms of reasoning in maitheraatics or
science. (p. 114)

Thorndil.:e's conceptualization of reading as a thincirig o r.easouing process

has had enormous influence on the teaching of reading

construction of comprehension tests.

Now fev people will deny that comprehension i

info _ion) or that critical/evaluative reading and reasoning share -o e

s, 1972) and the

vee tIinking (processing

intellectual skills (e.g., deducti-ve end inductive resolnin:s ).. But tests

that overemphasize criticaliev luative reading skills at th.,e expense of more

fundamental skill s like th se of Literai comprehen ocample, have a

1-3



hnited utility. Teachers, after all, have long felt it necessaxy to

distinguish betwoeii "reading the lines, reading between the Lines, and

reading beyond the Linea " when teaching such a complex behavior as reading

comprehension. They are aware that, as Feder noted in 1918, "the tasks of

answering factui questions and of making inferences call to a considerable

extent on quite different fundamental skills in comprehension" (Davis 1972,

p. 858,) The riiovement toward teaching by objectives and mastery learning

has made such distinctions even more important. Tests that s ress reasoning

processes fail to give proper emphasis to basic comprehension skills that

are developmentally and Logically prior to more extensive processing of in-

formation in a text.

Other than a few token itens labeled "literal comprehension," tradi-

tional tests of reading co prehension, following Thorndike, make no such

distinctions. They are so biased toward a conceptualization of readtng as

reasoning that they hardly constitute tests of comprehension as such.

Beyond fourth grade, when reading instruction concentrates on comprehension,

items on reading comprehension tests become increasingly indistinguishable

from verbal itcnis on 1Q_tests (Singer, 1973). Besides correlating with IQ

tests of general wrbal ability, traditional comprehension tests even correlate

substantially with non-verbal, figure-analogies tests of intelligen e

(Carroll, 1972). Obviously, a student needs some modicum of intelligence,

espe ially in symbolic processes, to be able to read at all, but if the

"acquisition of symbol-sound correspondence is within the mental r nge of a

group of students and instructionaL conditions allow adequate time for

achieving the task, them IQ nay have a significant relationship to rate of

ac uisition but mot to accomplishment of the task" (Singer, 1973, p. 1).

-

Passage Dep_e_p4ency. Traditional comprehension test items axe so biased

17



toward reading as reasoning that students can score well-above chance on

significant -numbers of t- t items without bothering to read the passages

upon. which tile questions are supposedly based. And yet any reading compre-

hension test purports "to measure how well a student understands what he is

reading. The questions used to ascertain the degree of this under trading

are based on the tacit assumption that a direct relationship exists between

readirg a passage and answering questions about it" (Tuillman, 1973, p '208).

Jeav-er, Bickley, and Ford (1969) tested that assumption with smmples frau many

standardized tests of reading co prehension. They discovered that college

students who did not read the passages upon which the qu s ions were based

answered 67/ as many questions correctly as college students who did read

the passages. Obviously, many questions were not passage-dependent. The

passag s, that is, were not tte only sources of the information needed to

answer the questions. A more recent study of passage-dependency by- Tuimnan

(1973) in grades 4, 5, and 6 found that the "average probabilities of correct

responses with no passage present ranged between .32 and .50--weLl above

the expected chance score of 25" (p. 206). The norm-refete ced tests used

in this study were The Nelson Reading Test, (b) The Califormia Achieve-

ment Test, ( The S -Achieveme Ser s, (d) The Metropolitan Achievement

Test, and (e) The lowa Test of Basic Skills.

Processing info

processing informat:ion derived from other verbal and nom-vertal so ces

(Smith, 1975). But when standardized reading wmprehensidn tests st

inferential and related reasoning processes-to the extent that the informa-

derived from written text may- well be similar to,

tion in the text becomes super luous to the st items, then the conceptual-

ization of reading comprehension implied by such tests strains crectibility.

Rather than making infer about what the teL

18
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of having read the texts students can Infer "the aningm of the text (as

interpreted by the test-wri from the test items themselves. The infer

nation that is assimilated to oegmitive etru ture may not be derived from

the text. Therefore scores b1 such tests cannot be used as evidence that

the students did in fact comprehend mthm text." These scores imply compre-

hension of the test items rather Chan coiaprehension of the text itseif.

Besides straining the analogy between reading and reasoning, the passage

independence of the items on ste dardized reading comprehe sion tests- aises

more serious questions about the objectivity, utility, and validity of such

tests. Most instructional reading programs, including those that teach

"sampling procedures," necessariLy promote a careful perusal of elle text

Indeed, how are disputes about the mmaning of a text ever resoLved except

by reference back to the t xt itselE? (The relevancy of biographi al and

other extra- extual information, for Instance, can only be detexmdned by

reference to the meanings ixaplicd by the text i e f ) What use is a reading

teacher to make of scores from "readimg comprehe ests" that invite

students to ignore the text, that yremote "comprehensio skills specific

to t t-taking rather than comprehension skills in gene In fact, teachers

characteristically develop comprehension skills by using questions to direct

attention to salient features of the text, and, in doing so, they run the

risk of training students to validate the teacher's interpretation of the

text at the expense of the s dents perceptions. but teachers have

a sa ing grac they are in a position to recognize and promote the student's

independent efforts to interp the text. No such opportunities exist on

tests. Given the multiplicity of -interpretatioes to which most segnents of

connected discourse are subject, what justifi ation is there for the idiosyn-

cratic in erpretations repres nted by the-questions dnd "correct" answers on.'

19
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any given standardized reading comprehension test? Granted, most skillful

readers would usually accept the validity of the interpretation of the text

implied by most of the test items on standardized tests. But why any parti-

cular interpretation at the arbitrary exclusion of others in a test which

claims to measure the general ability to apprehend the meaning of printed

discourse? Or do the test items represent a randmm sample of a L ible

interpreta s? Clearly not. No two test writers interpret a

in the same way, and this again raises the problem of specifying what

standardized comprehension tests actualy measure.

Factor AnalLs s. Factor analyses of scores from standardised compre-

hension tests, rather than clarifying what such tests measure, only reveal

the hodgepodge conceptualizations underlying then. VbcabuLaxy know edge,

test-taking skills, and comprehension skills are all subsumed under a vague,

global notion of "comprehension." Davis (1941) for instanae, first Identi-

fied several hu dred "readins mnprehension skills," and than, noting a

considerable overlap, reduced them to nine !test-able skilLs" (L944). In

19689 he reaffixned the independent existence of eight of these skills..

D vis ight unique skills are listed in Table 1.1 of these,

Skill finding anmaers to questions, with a signifi ant L3 and 7 percent

of nonchan e variance--can be excluded because it is a test- aki g rather

than a comprehension skill. (The test items then elves introduce reasoning

and infe ential processes and difficulties which may be extraneo.is to the

actual comprehension process [Bormuth, 1970]). Moreover, Carroll (1972),

noting "the unique variance residing in the tests of these skills," "is

tempted to conclude that perhaps only four or five of then merit recognition

as distinct skills, and even these are rather highly correlated in high-

school populatio s" (p. 2). Excluding Skill 3, the remaining skills JE
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Table 1.1

Per cent of Nonchance Varia oe of Each of Eight

Skills That Is Unique in the Set of Skills Useda

98

Skill

Cross va

Items and ClAY Do]

by
Items only

1.

2.

Recalling word meanings
Drawing inferences about the meaning
of a werd from context

35

1

29

3. Finding answers to questions answered
explicitly or merely in paraphrase 13

4. Weaving together ideas in the content 5 5

5. Drawing inferences from the content 23 18

6. Recognizing a writer's purpose,
attitide, tone, and mood 14

7. Identifying a writer!s techniques 8 3

S. FollaWing the structure of a passe e 15 12

Note: Fran "Research in Comprehension in Read/ by F. Be Davis,
1968, 4, 49.545.

aThe negative entry in the table probably represents a chance deviation
from a zero or slightly positive true value.

bAn equivalent form of the same test was given to the same students
after an interval of one or two days.]

significancerecalling word meanings; drawing inferences from the co e

recognizing a writer's purpose, etc.; and following the s ructure of a

passagerepresent polar ext es in a hierarChy of reading skills, as

would be expected from tests which sem so indebted to Thorndike's con-

ceptualization of comprehension...

The largest nonchance variance is represented by the skill of recalling

word meanings. But the skill is "measured by recognition vocabulary items7
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(Davis, 1972, p.66 -.uords in Isolation, that is -words in limited

c ntexts ( sually no on than a phrase). Now obviously uord knowledge is

necessary tu comprehension, but the skills involved in recognizing words

in isolation or in limited contexts are quite diEferent frau' the skills

involved in interpretIng the interrelationships between word meanings and

syntax In connected discourse. Skill 2, on the other h md, deals with words

in coriteNt and is much eloser to comprehension of connected discourse but it

represents only an insig niEicant percentage of nonchance variance in

traditional comprehension tests.

While the major variant "recalling word mt. "as measured by

recognition vocabulary items," seens to lie Outside the pale of reading

comprehension (apprehending the meaning of connected discourse), the remai

ing skillsdrawing inferences, re ognizing purpose, etc., and following

structurerepresent the upper reaches of the hierarchy of comprehension

skills, the reasoning processes. Frmm his analyses Davis drew the general

conclusion hat . [comprehension] is largely dependent an knowledge

of word meanings and on ability to reason in verbal te Davis, 1972,

p.663).

Subjectivit)

To be in,dmally useful in measuring achievemen

sro , a test must be obj ctiwe emough to be repro ctble. That is, several

test writers wnrking ind.epet4ently with the sane c-cipus of naterialsmust

be able to produce essentially the same test. What this mmans in practice

rs that test writers, when selecting the mat rialS to be included in the

test and writing questions amot those materials, Tau t fellow a detailed,

explicit rules system (s uhat like a computer algo hn) which radically

limits the opportunity to make subjective decisi ns b.ased on personal

readi omprehen-
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biases and idiosyncracies. Several advantages are gained by such object ty:

) if the test is reprodu b there is an

that two different forms

bjective basis fo

test should tax

claiming

the same label (e.g.,

"reading comprehension")k (b) it becomes possible to examine otherwise

arbitr-ry claims about what the test actually measures* for its genesis is

public and traceable; -) it also becomes possible to compare the results

of two different tests in relation to the reading skills being measured;

and (d) cliff event forms of the same test can be compiled easily and -od to

monitor reading developmen periods of time.

Unfortunately, test devel pment procedur _ standardized tests of

reading comprehension fall far short of this kind of objectivity. Publishers

have developed a careful, traditional procedure for constructing standardised

tests, but subje tivity is apparent at every stage of the process. est

writers begin, for instance, by developing am outline of the information

the test will cover. But since the outlinimg procedure is ill-defimed,

tt,is difficult to verify that an item nieasures the content claimed by the

-label" (Bommuth, 1970, p.12). heu, the passage-sampling prced&zr is mot objec-

tive. Once the passages are selected, the t_st writer is constantly making

subjective decisions about which. questions to write on each passage.

questions are rejected as too easy others as coo difficult or too 457,

and so oni. The result, as Bomeath 1970) has commented, is that the test
--

writer is implicitly desigidn the test"'as he goes along, "but doing so

tn a manner that is not open to inspection anti. . review" (p. 3).

P rhaps it is precisely the relevant course cDntent that is present la the

final form of the test, but the substantial lack of objectivity makes

verification impossible.
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Pro

To be pree measuring gain or growth, an achievement test scale

must have equal intervals and a meaningful zero point. X ruler, for

instance, is a mea ent device with equal in ervals and an absolute zero,

An inch at either end of a ruler is still an inch, or am inch in linear

space is equal to any other measure of one inch in Lirmar space. But part

f th 'imeaning of that meawre of one inch is the possibility of zero

length or no inches. The interval of one inch is an absolute measure that

does not need to be transformed for comparison with another measure in

inches, Once a test is developed to measure gain on a scale with equal

intervals and a meaningful zero point, it becomes possible to interpret

differences in raw scores as true quantitative meas res of gain or growth

within individual students over a period of time.

In addition to equal interval scaling and a meannEul zero point,

a useful test development procedure must be based on . p rson-free item

ealibratIon and item.-free person-measurement. Such a plocedure would result

in test scores that could be interpreted In terms of an absolute scale

(person-free) rahe.r than in relation to the particular students who took

part in the original calibration of the test. The procedure would also

produce test scores that would nat be dependent on the particular item

used on the test free). Reading comprehension tests scaled in this

way would result in measures of achievement on a scale frmm "little abilityu

to "ma)cimtun abjlity.0 Interpretations of' raw scores would be referenced

directly to this e interval, meaningful-zero scale. Equivalent and

parallel test forms could then be assembled for accurate, periodic testing.

School districts could also compare the effects of different educational

treanments on individual students or groups of students.

2 4

141



efe -nced tests do not have these scaling properties.

Instead, te _ scores are referenced to the particular group of stude

used to norm the test. The estimate of reading ability these tests produce

dependent upon pa ticular people and the specific content of the teat.

Comparisons between test scores on diffe ent forms of the test are made ,

difficult, in part, because the content of the two forms is not necessarily

comparable; Raw scores cannot be interpreted easily because there is no

meaningful zero p int and no equal-interval scale. Standardized, norm-

referenced tests therefore, cannot produce accurate easily tnterpretab

measures of achievement in reading comprehension.

Sensitivity

Rather than setting out to-assess gain wi hin individuals, stand,ardi d

referenced tests are designed to 3measure the stable, between-

individual:differences that traditionally have been of primary intereat to

psychological testing" (Carver, 1974, p. 512). The design principles Of

such tests that is, deliberately maximize individual differences. FOr

example, questions that most students answer either correctly or incorrectly

are eliminated from the tests in the experimental stages. The most efticient

question, for purpos s ordifferentLating between individuals, has a passing

propor on of .50 (0 .625 when corrected for guessing). The tests, then,

referenced to a norm group rather than to an absolute criterion or a

criterion based on specifiable test content; they are "so constructed that

at each grade level they attain a normal distribution of test results

(Singe 1973, p. 4). The reliability is determined by internal consiatency

and the stability of response to the sa e test administered at two difUrent

times. Any sensitivity norm-referenced tests might .have for measuring, gain

or gro th within individuals over a period of a school year is systematically

eliminated in the item-selection process. Standardized, norm-referemed test

2 5
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that is, are insensitive to short-term achievement in reading comprehension.

As a consequence, they are also insensitive to differences in educational

treatments.

Format

Commercial firms design and develop most of the standardized, norm-

referenced tests that schools depend on. The design, construction, and

validation of these tests is time-consuming and requires considerable ex-

pertise, as well as what some coranentators (e.g., Davis, 1964) call

"artist y", so they are of cou se, expensive testing instruments.

Part of the salability of these costly tests lies in their fo

they come in pre-assembled packages that are easy to administer. But it is

pre isely that inflexible format which is the source of their limited utility

and, as a consequence, their enoLmous hidden cost. The rigid format, for

instance, containing only a few parallel test forms, permits only one simple

evaluation design, a pre- and a post-test. Moreover, because the pre-

packaged tests cannot be taken apart and reassembled to construct a test of

appropriate difficulty for an individual student or a particular group of

students, standardized, norm-referenced tests yield imprecise measures of

achievement. In order to measure student achievement in reading comprehensien

accurately, the test administrator must assign the student to a test form

with a level of difficulty which is very close to the student's actual level

f reading achievement. The more the test varies in difficulty from the

student's actual reading ability, the more imprecise the measure of that

ability. Since standardized, norm-referenced tests are flexible-in format,

since they contain few parallel test forms, and since each form covers many

levels of difficulty (e.g., a 4th grade student may face 10th grade reading

26
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materials), it is nearly impossible to measure an indiidual student's

reading achievement accurately. Rigid test formats, Chan, are not only

inherently expensive, but they prevent school system$ 4%)m implementing

satisfactory .evaluation designs.

Summary

Standardized, norm-referenced tests of reading c1kprehensiOn are reliable

predictors of academic success, but they are entirely tnadequate as measures

of ability or achievement in fundamental comprehensin0 skills. Though the

publishers ef standardized comprehension tests are 100th to specify what

such tests measure, factor analyses, high correlation With intelligence

tests, passage independence of test items, and reviewv of the content of the

tests reveal a bias toward critical and evaluative L-irtg skills. In other

words, standardized comprehension tests slight what J-s us ally called

"literal comprehension"--those very abilities (1) chat are basic to more

advanced reading comprehension skills, (2) th t take 4 a considerable por-

tion of the reading and instructional time in most rcling progra s, ( )-and

that are vital to the development of a literate popL11-0, a b sic goal

school systems.

Indeed, if "levels" of comprehension (e.g., readklg the lines, reading

between the lines, and reading beyond the lines) are kinceived as steadily

expanding contexts for interpretation of the text f-htreasingly exten ive

relationships between the information in the text d the cognitive stru tures

of the reader, it can be argued that there is littl pssibility of ever

locating more advanced comprehension skills in that cOhtinuum until the base

line is drawn, until literal comprehension is defined 411d tests of it

thoroughly validated. Until then, tests of critical 04d evaluative reading

skills (i.e., standard comprehension tests) are conertkied to float indefinitely

in the limbo of vague, global conceptualizations whe1 are antithetical to the

1-14
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movement to- ard teaching by objectives and mastery learning. For, unless

te t-makers can identify the lowest level of meaningful synthesis (e

"literal comprehension") between the linguistic features of the text and

the cognitive structures of the reader, what possibilitY is there for identi-

fying more extensive and complex interrelationships?

In addition to these conceptual and theoretical difficulties, standard..

ized comprehension tests have limited utility due to a lack of objectivity

in test construction; scaling properties that make test scores difficult

interpret; insensitivity to gain within individuals and differences in

educational treatments; and rigid, costly formats.

It is apparent that school districts need a test of literal comprehen-

sion based upon an explicit, viable conceptualization of literal comprehen-

aiOn. Further, such a test must be objective in construction scaled with

equal intervals and a meaningful zero pOint, SenSitiVo to gain within,.

individuals and differences in inst-r ctional treatments, and flexible in

format.
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CHAPTER II

CON:PREHENSION1

Any attempt to measure reading comprehension should begin with a con-

ceptualization of comprehension that is grounded in conventional usage.
2

People often use the phrase,"reading c p hension," to refer to the act or

proce of apprehending the meaning of itten discourse. Since the pr _ess

of comprehension is compli..- :_ely rapid, and entirely covert, the test-

maker is necessarily limited to attempts to measure the product (rather than

the process) of comprehension. And the product of comprehension, the thing

to be apprehended, is meaning. As noted in the preced4 g chapter, a test of

reading comprehension must measure a student's apprehension of the meaning

f a particular segment of printed discourse. The obvious implication i

that the test- aker must first identify the meaning (Carroll, 1972) or, more

generally, the kinds of meaning (e.g., explicit) that are to be apprehended.

But the theoretical problems involved in identifying the meaning to be

apprehended (much less measuring the student's apprehension of it)

1-The following discussion of comprehension and meaning is based on a

model of reading as a constructive language process, the most recent
expression of which is Smith (1975). For a review of the evidence for such

a Model, see Ryan and Semmel (1969). Katz (1972) was the primary source

for the competence model assumed by the performance model.

2 "Ordinary language often embodies concepts which have developed and

endured because they capture something of significance to huMan beings.

Thus, ordinary language concepts have, at least, a yliElt facle right to

our consideration, especially when we are studying human beings, and they

should be replaced by a technical vocabulary only whon there are clear
empirical advantages in doing so and when we are clear:about the human

significance of the el:lenge introduced" (Strike, 1975, p. 462).

2 9
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are labyxinthian. "Meaning" is even more conceptually ambiguous than

"comprehen on," and many a theory of comprehension, as Smith (1971) so

wryly. notes, has foundered on efforts to dete_-ine what "Eprehension

and Etslilina really are" (p 185). But the labyrinth seems to be

unavoidable. Efforts to evade conceptual difficulties with "operational"

definitions of comprehension have not resulted in viable tests of reading

comprehension. Besides, what possible justification is there fe:: labeling

a test " eading comprehension" withou "marshalling evidence in the form of

theoretically relevant empirical relations to support the inferences that

an observed response consistency has a part" ular meaning" (Messick, 1975,

P. 955)?

0 erational Definitions

The point is important enough to warrant an extended example. Attempts

to avoid pursuing the psycholinguistic ramifications of a given test of

comprehension often result in "operational" definitions that defy conven-

tional usage and consequently promote misunderstanding in a field already

rife with ambiguous concepts. In the study by Bormuth, Manning, Carr, and

Pearson (1970), for example, "a comprehension skill is defined as the ability

to respond correctly to a question beginning with the letters '1.111' which

deletes one of the imuediate constituents of a syntactic structure" (p, 35L).

Now ohviously teachers traditionally ask such who-what-which-where-when-how-

why questions in order to direct attention to important features of the text

under scrutiny and to promote "comprehension skills," but when the text is

available for perusal as it is on a comprehension test, a student with minimal

syntactic competence can locate the correct answer to such questions without

necessarily understanding what the sentence means (Anderson, 1972; Carroll,

1972). The limitations of the wh-item as an operational definition of com-

prehension are evident in the following nonsense sentence:
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The izilb at otted the dizzleboo. Who otted the dizzleboo? Obviously

the izilbe. But what does the sentence mean? And the problem is not exag-

gerated by nonsense sentences. Consider the following statement: Incantatolly

:lee reverberated in Johann's miniscule cerebrum. Students with a minimal

syntactic competence and a little test wiseness could locate Ancantatory in

the text without the vaguest idea of what incantatory or the rest of the

sentence means. As students become fa iliar with such test Items, they

should be able to locate the right answer in the tect long after the reading

passages exceed their vocabulary knowledge. Verbatim transformations of

sentences in a text, therefo e have a limited life-span as viable tests of

comprehension.

Paraphase questions, on the other hand, rather than solving the diffi-

culties inherent in such "transformed verbatim questions ly reintroduce

some of the same theoretical problems that plague standardized comprehension

test items. "Any change in wording, including substitution of synonyms,

usually alters [the] meaning" of the original t (Johnson, 1975, p. 429;

Alston, 1964; Lyons, 1968; Quine, 1960; Smith, 1975, p. 104); vocabulary

changes, that is, introduce the test-maker's awn idiosyncratic interpretation

of the text--his _approximation of what the text "means"--into the test items.

Mirth, for example, simply does not mean the same thing as _glee in the

"incantatory" sentence above. Even simple active and passive transformations

engender different understandings (Johnson, 1975, p. 437; Anisfeld and

Klenbort, 1973; Herriot, 1970; Offir, 1973; Smith, 1975, p. 104). (In light

of the apparent inability to change the wording of the text without "engen-

dering different understandings," the very concept of d paraphase-- hanging

the words while maintaining the same meaning--seems self-contradictory.")
3

3
The notion of meaning here is extended to cover constrnal" and

"stylistic" features of an utterance (cf. Katz, 1972).

31
2-3



In addition, the inflated syntax of some of the c--Tound wh-items

described by Bormuth et al. (1970 )- tend to make the qiestiona more difficult

to understand than the original sentence in the text, a common problem with

standardized tests. For example, from the sentence, lie (the_ttta)_ fractured

arm, the questions Who was it who fractured hi- arm? and Who was it who

broke his arm? are derived (p. 352). (It is also worth noting that, in

Andersonva [1972] opinion, only corrett responses to paraphase questions

among wh-items can be adduced as evidence of _omprehension, yet the examples

above, even though they are labeled "paraphase," fail to --nform to Anderson/8

defiA.tion: Two statements are paraphases of each other if "1) They-haVe

00 substantive . ords [nouns, verbs, modifiers] in common and 2) they are

equivalent in meaning" [p. 150]. In the paraphase-transformation quoted

above, however, only the verb is changedfractured is replaced by broke.)

In summary, correct answers to verbatim transformations cannot be cited

sufficient evidence for comprehension because it is possib1e to answer

ouch questions correctly without comprehending the sentences upo_ which they

are based. The operational idefinition of comprehension, that is, does not

preclude plausible rival interpr tations" (Messick, 1975, p. 959). Para-

phrase transformations, on the other hand, are subject to many of the same

criticisms that are leveled at standardized comprehens on test items.

The problem is how to write test items that ara impossible to answer

(beyond guessing) without apprehending the meaning of the text upon which

the questions arc based. The brief critiques of the wh-items and standard-

ized comprehension tests in this report alotaci make it evident that test-

s-takers are caught on the horns of a dilemma: If they avoid imposing

id.osyncratie meanings on the text by writing test items based on minimal

transformations of the text, then it is possible to answer the questions

ithout apprehending the meaning of the text. On the other hand, if test-
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makers change the wording of the text in any way in the test items in order

to force the student to.interpret the text, then they impose idiosyncratic

ietations on the text without randomly sampling all possible inter-

pretations of it and introduce unnecessary difficulties in the syn ax and

vocabulary of the test items. How then is the mean ng which students are

to apprehend to be identified without prejudicii,g it? Further, is it pos-

sible to conceptualize meaning without getting bogged dawn in the "intermina-

ble contr e sies...about what kind of thing meaning is (Katz, 1972, p. 1)?

NeaninK

In light of the criticism that both standardized comprehension tests and

items (paraphrase transformations) impose idiosyncratic incerpretations on

the text, it appears to be crucial for test-makers to identify, insofar as

possible, the relationship between meaning and the orthography on the printed

page rather than to speculate on the absolute nature of meaning, since such

speculations inevitably collapse into philosophical quibbles. For the limited

purposes of this discussion, the relationships between meaning and the text

are reduced to three simplified possibilities: (1) Meaning is derived from

the text; 2) meaning is imposed upon the t_ or (3) some combination of

(1) and (2).

De itritg,meaning f am the-text. The first possibility--that
_

meaning is derived from the text--1znp1ie thät meaning -is In the text,-

more exactly, that meaning i_ in 'language" and represented=rathcr

4
accurately by the orthographic system on the printed page Thus,

transfonnational graeueria ontenct-that--:the meanihof a di _ urse'

4
Phonological rules may be bypassed in the interpretation of written dis-

eOUrae (Venezky, 1967). Chomaky and Halle (1968) also point out that meaning
is more directly represented in the orthography on the page than it is in the
phonological component of language (e.g., sane, sanity). "There is an essen-
tially arbitrary relationship between sound ahd meaning so that properties of
phonetic shape do not predict properties of propositional form and vice versa"

(Katz, 1972, p. 367).
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is a result of the 'grammatical and semantic relations which obtain within

and among the sentences of the discourse" (Katz and Fodor,' -1967, po 172)

in Katz's (1972) semantic theory,

the semantic component of a grammar contain[s] a dictionary
5

that formally specifies the senses of every syntactically
atomic constituent in the language. It [i.e., the semantic
compodent] must also prescribe rules for obtaining repre-
sentations of the senses of syntactically complex con-
stituents, which are formed from representations of the
senses of their atomic constituents in the dictionary.
The dictionary provides the finite basis and the rules
provide the machinery for projection onto the infinite
range [of the possible combinations of the senses of
the lexical items]. (Katz, 1972, p. 33) The idea
underlying this conception is that the logical form of
a sentence is identical with its meaning as determined
compositionally from the senses of its lexical items
and the grammatical relations between its syntactic
constituents. (p. xxiv)

In this "compositional" account of meaning, the semantic component of the

grammar

operate[s] exclusively on the underlying phrase markers
in the description of a sentence.... Semantic interpretation
proceeds, first, by an assignment of lexical readings from
the dictionary to the atomic constituents of a sentence and,
then, by an assignment of derived readings to each syntacti-
cally complex constituent by the operation of the projection
rule upon the readings of its component parts. (Katz, 1972,

p. 415)

Thus, initial syntactic analysis--identification of underlying phrase markers--

is prior to (1.';'i the sense of directionality) the interpretat _n of the deep

structure (underlying phrase marke ) of a sentence: "The syntactic Compo-

nent is the generative source of a grammar. Its output is the input to both

the phonological component and the semantic component" (p. 31).
6

5
This is of coursethe "ideal" dictionary, not to be confused with that

tribe of paper dictionaries exemplified by the Oxford _English Dictionary.

6
There is some debate among transformational grammarians overlhe

interpretation of final derived phrase markers by the semantic component
(Chomsky, 1970).
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Now this is an attractive theory for a teste,maker because it seems to

allow for the derivation of meaning from a given text by a finite set of mean-

ings combined by a rule system which can be explicitly stated, thus raising

the possibility of objectively deriving and 'specifying all possible nterpre-

tations of a text. Meaning is therefore in language, free from the disposi-

tional limitations of any reader who might encounter language in one of its

empirical manifestations. The medium itself is never at fault in any failure

to encode or decode meaning accurately: "Each human thought is expressible by

same sentence of any natural language," and failures to express or derive

meanings accurately are not attributable to failures in the expressive

capacities of language but rather to an individual's lack of skill "in

exploiting the richness of his language" (p. 19).

But this brief outline of Katz's semantic theory should make it evident

that such a possibility for objectively deriving meaning from a discourse is

based upon a competence rather than a performance model, Katz's model is

erected on the notion of sentence types rather than tokenS:

We based our study of the meaning of sentence types on an
idealization that allowed us to focus exclusively on lin-
guistic meaning by abstracting away every aspect of language
that does not reflect pure gramMatical competence. We
observed early in the book that even a complete theory of the
meaning of sentences and other Constituent types is a far cry
from a full theory of linguistie communication. (p. 443)

The test-maker, however, cannot ignore the communicative limitations of the

reader since they affect the response consistency of the test and are,

therefore, precisely the point of interest of the test-maker (and the teacher).

Katz distinguishes between a competence and a performance model as follows:

In the theory of linguistic competence we seek to state
the system of rules that formally represents the ideal
linguistic structures that underlie the utterances of
natural speech. We idealize away frowthe distortions
and irregularities characteristie of natural speech and
concern ourselves with the systemization of those aspects
of natural speech that directly reflect the contribution
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of a speaker's fluency. The theory of linguistic per-._
formance, on the other hand, seeks to account for the
principles that speakers use in actually producing and
understanding natural speech. Accordingly, the study
of performance assumes the contribution of competence
and directs its attention to the manner in which the
contributions of various psychological faetors-e.g.,
memory limitations, attention shifts, distractions,
brain damage, errors--interplay with linguistic fac-
tors to produce natural speech, with all its charac-
teristic distortions and irregularities. (p. 25)

Though a performance model "assumes the contr bution of competence, test-

makers cannot wait for the definitive competence model (which Katz projects

into the next century). What is needed is a "working" model of the manner

in which readers apprehend the meaning of connected discourse, taking nto

account the dispositional limitations of the reader and the differing

interpretations of a given text resulting from the various verbal and extra-

verbal contexts in which it occurs. The first consequence of shifting from

a competence to a perfor ance model, however, is to lose the ability to spec-

ify themeanings'to he apprehended.

Imposing meaning upon the text. Psychologists, in marked contrast to

transformational grammarians, usually maintain that meaning is in the reader

rather than in the text or "language." Osgood (1967), for example, argues

that

The meaning _hich individuals have for the same signs
will vary with,their behaviors toward the objects_rep-
resented. This is because the composition of the
mediation process, which is the meaning of a sign, is
entirely dependent upon the composition of the total
behavior occurring while the sign-process is being
established. (p. 163)

Thus, in developing a model of reading as a constructive language proces

Smith (1975) locates meaning not i ?language" but in "thi underlying thought

processes of the language user" (p. 84). According to Smith, it is impossible

to derive meaning from a text because "there is no one-to-one correspondence

3 6

2-8



between the surface and deep structures of language" (p.., 84). Meaning

first imposed upon language in the deep structure prior-to syntactic AERligla

or, for that -atter, prior to sampling any of the linguistic clues to the

meaning intended by the writer. That is, a reader makes an hypothesis about

what any given sentence in a discourse means based upon his expectations

which are created by the general sociolinguistic situation in which the diccoui

occurs, the meaning imposed upon the preceding sentences of the discourse,

etc. Having made his initial hypothesis, the reader than samples selectively

amongst the linguistic clues to meaning in the text. If the originel.hp--

pothesis is verified by Cie information he perceives in the text, the reader

moves on to the next sentence. If the original hypothesis is not substantiated

by the information in the text then the reader either samples more extensively

or changes his hypothesis about what the sentence means and samples again.

Now such a notion of _eaning that is initially separate and distinct

from the linguistic clues to meaning in language certainly confronts the

full dispositional limitations of the reader and the various contextual

features in which the discourse occurs but it is impossible for the teat-

maker to id ntify "the meaning" to be apprehended, for meaning is _ essential

and ultimately idiosyncratic. That is, "comprehension," in Smith's perfor-

8
mance model, refers to the assimilation of the information the text to

the cognitive struc ures of the reader. Given the location of meaning in

the cognitive structures of individual reade-- it follows that "the meanine

"One reason that the surface structure of language does not have a
one-to-one relation with the underlying deep structures of thought ia that

case relations can he represented in a variety of ways" Smith, 1975, p. 103).,

8Perception of parts of the orthography of the text as "information"

(rather than "no-se") is itself an act of comprehension (Smith, 1975).
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of a particular segment of printed discourse varies as a function of the

disparity between the cognitive structures brought to beer on the discourse.

Different readers, as any student of literature kn- s interpret the same text

9
in different ways. Alternate possibilities for interpreting an utterance

often surprise a resde /listener, which is only an indication that the de-

coder's perceptions about the utterance are restricted by his awn cognitive

"set." Moreover, any reader comes to-the same text on different occasions-

with varying moods degrees of attentiveness purposes,-p esupposittons,. .

available k awledge, etc., ell those personal id-osyncracies eschewed by

a competence model-(Ketz, 1972, p.'15). Tha_ is, the "array" of cognitive

categories that any reader can bring to bear on the information in the text

varies -ith the disposi-i-nal limitations of the reader. Therefore, the

interaction between the info -ation in the text and the cognitive structure

of the reader varies -ot only between readers but alsomithinreaderst.

N-t only is meaning (theoretically) idiosyncratic, but it may also be

non-verbal and non-observable. As noted previously, Smith (1975) contends

that meaning lies in the thought processes of the language u.ser and th

there is no one-to-one correspondence between meaning and the surface

structure of language. Pursuing the notion further, Smith (1971) is forced

to characterize "the meaning of a sentence [as] something global, a 'state

of mind,' an instantaneous set of relationships established in the cognitive

organization" (p.A90:0 Meaning is merely the absence of -uncertainty (Smith'

1971, 1975).

Now conceptualizing meaning in telum of the non-verbal, non-observable

dispos tional idiosyncrasies of the reader does not in itself preclude

9
The "definitive" reading of a text is a parochial notion, always

deflated in time.
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measurement. Psychologists are long used to measuring dispositional

phenomena that are non-verbal and non-observable (and that sometimes do not

exist except in the imaginations of psychologists). Brown (1958), for

example, writes that 'a disposition is discovered by creating various con'.

tingencies and observing responses" (p.103). But such measurement techniques

are rudimentary and have never proven very successful, even in dealing with

single words, much less the complex interrelationships among dhe words of a

sentence (Miller, 1965).

By pursuing the full implications of the performance model of reading

as a constructive language process, the test-maker is left in a considerable

quandary: How can the meaning(s) of a segment of connected discourse to be

apprehended by the student be identified if they are infinitely variable,

non-verbal and beyond the capacity of psychometricians to measure? Further,

if meaning is non-verbal and there is no one-to-one correspondence between

meaning and surface structure, then what appears on the printed page is

never more than an approximation of the meaning as intended by the writer

or the meaning apprehended by the reader. The speaker or writer straining

to say or w ite what he "really" means comes immediately to miiid. Katzvs

ascription of the failure to express a thought accurately to the user and

not to language is turned around here; since meaning is not in language,

and there can be no efficient transfer of meaning from the simultaneity of

non-verbal cognitive structure to the temporal realization of meaning in a

string of morphemes, the failure to express a thought accurately lies finally

in the medium rather than in the language user.

If meaning is essentiallv non-verbal, and id osyncratic representations

of meaning in verbal form ar, never more than approximations of "the meaning"

intended by wri ers or "the meaning" as apprehended by readers, then it is

impossible for a t t-maker to identify the meanings to be apprehended by
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the student. Efforts to list all pass ble interpretations of a text and

then to sample randomly from that list are fundamentally misconceived.

Given that it is impossible to specify all the acceptable meanings of a text,

is it possible for a test-maker to identlfy, in general, the "kinds" of

meanings (e.g., plicit) to be apprehended? Further, is it possible to com-

bine s- e of the featur-- of Katz's competence model -hich allows for the

identification of both specific meanings and types of meaning, with featdres

from Smith's performance model, which allows the test-maker to identify the

dispositional limitations of the reader and the contr-t within which a text is

interpreted? Finally, is it possible to specify the "level" or "degree' of

comprehension (e.g., literal) indicated by a particular response type?

Explicit meaning.. Teachers often identify meanings as _xplicit or

implicit literal or inferential, etc. If such distinctions are viable,

then it is possible to specify the kinds of meanings to be apprehended at

a given "level" of comprehension. For example' literal comprehension can

be defined--that is, located in relation to other "levels" of comprehension

on one side and in relation to non-comprehension, perhaps 'bere verbaliza

tion" -r "re ognition," on the other -as the apprehension of the explicit

meaning(s) of connected discourse. The preceding discussion should make

it evident: however, -that there is -_- "explicit" meaning in the text even

though people speak (metaphorically) of what the text "explicitly says.

Clearly the text does not "say" anything; all meaning is implied or inferred

or derived from or imposed upon the linguistic clues to meaninipin the text.

The explicit/ mplicit dichotomy In meaning seems to be founded upon

the distinction between denotative and connotative meanings. According to

Webster's New Collegiate Dictionary (1974), denotation refers to the "direct,

specific meaning" of a word or what is commonly called its referential aspect.

4 0
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The preceding discussion, however, casts cowiiderable ci-bt on th notion

that words, much less sentences, have any "direct, spwigie meanings" that

can be represented in the surface structure of languages "Denotation" and

its companion concept, "explicit meaning," are rooted i4 a failure to dis-

tinguish between reference, usually attributed to worda Xn isolation, and

meaning, which always accrues to words in complex mt atons with other

verbal and non-verbal experiences. Even if the refereot of a

fied as a "psychological entity" (Johnson, 1975

d is identir.

p. 420, thus blurring the

distinction between denotation and connotation there IA still o one-to-one

correspondence between the referential associations in tne brain/mind of the

reader and the orthography on'the printed page= The .rjI1 to waning-in
10

orthography are minimal --simple temporal sequences lvtiPesenting the complex

simultaneity of cognitive structures. Moreover, "denur4gion" seems to result

from a habit of analyzing words in isolation (as if wd A ever existed in

"isolation") and leads to the false assumption that the Oleani g of a sentence

is the sum of the meaning of its parts (Miller, 1965). 4, speaker's ability,

to understand any sentence depends in part on his knowing the meanings of its

component morphemes" (Katz, 1972, p. ), but a "morphefo i quite a different

notion from a "word," which may only be an artifact of t orthographic

(Smith, 1975). Besides, "the same set of morphemes cep Olean. different things

when put in different syntactic arrangements" (Katz, 19n, p. 35): e.g.,

Philbert is munching on a crawdad LA-EI212E121-JLIMEEWA-2121LUItEL

Critics, psychologists, and linguists have-long iTyWetgbed against-

treating words as entities whose meaning could be isolated from the dynamics

of the contexts in which they occur. I. A. Richards (19 6/1965), in what

10,
. . .

As noted previously,:however, meaning uiay be repfe ora- clearly

in orthograrphy than phonetics:,
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amounts to a precursor of .the "current" model of reading as a const -c ive

language process or a psycholinguistic guessihg game" (Goodman' 1970)

criticizes the att_-pt to take

the senses of an author's words to be things we know
before we read him, fixed factors with which he has to
build up the meaning of his sentences as a mosaic is put
together of discrete independent tessérae* Inatdid,they
are resultants whiCh We arrive at only through the inter-
play of the interpretative possibilities of the whole
.utteranoe* In brief, we have to guess them and we guess
much better when we realize we are guessing, and watch out
for indications, than when we think we know* (13. 55)

Brown 958) also contends that !

an attempt to understand the meaning of a single linguistic
form in isolation from the total language process would be
rather like trying te understand a single bid in isolation
fram a game of bridge* The meaning of a form, its total con-
ventional usage, involves the full language game* (p. 106)

Chafe (1972) pushes the interrelatedness of the component parts of speech

even further: "The point is that we do not use only part of what we know

when we say samething, we use all of it, and there is no way to divide

knowledge that is linguistically relevant from knowledge that is not"

(pe 67)* An analysis of the particular senses of the meaningful units of

discourse mushroams quickly into a theory of knowledge*

E21i.E.icti_La_mirn It has been the contention of students of language

ever since Aristotle that meaning is holistic and that the sentence carries

thq primary burden of meaning in discourse* Teachers, for instance, make dis-

inctions between "reading the line, reading between the lines, and reading

beyond the lines," which seems to be a more viable categorical scheme than

the denotative/connotative dichotamy simply because it deals with whole

sentences rather than words in isolation* Reading the line, reading between

the lines, 'and reading beyond the lines suggest that there is an expanding

context--intrasentential, intersententialp and extrasentential--within which

the information on the printed page can be interpreted or, fram the point of

2-14
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view of Smith's performance model, that there is an increasingly extensive

set of cognitive categories to which the information on the printed page can

be assimilated. If the sentence is identified as the primary vehicle for

conveying meaning in written discourse, there seems to be same possibility

f identifying the kinds of meanings to be apprehended, that is, the identity

and extensiveness of contextual constraint on the clues to meaning in and

beyond the text and the identity and eztensiveness of the cognitive structures

to which that hol _tic information unit in the text has to be assimilated.

Thus the key to a synthesis of the spe ificity and objectivity of Katz'

competence model with the ability to account for the dispositional limitations

of the reader made possible by Smith's performance nmdel is Katz's assertion

that "the empirical existence of a natural language lies in the linguistic

rules internalized by its speaker " (p. 15) and Smith 1975) notion that

language is [always] embedded in meaning" (p. 105).,

For it is obvious that, in spite ok the idiosyncratic, non-verbal nature

of meaning, speaker/writers and listener readers do in general come to same

agr ement about the meaning(s) that each of them apprehends in a given measage

as indicated by their response behavior to the message. Gross mdsunder-

standings are usually due to egregious errors in encoding the essage--i.e.,

applications of the shared psycholinguitic

hension of the con ext within which the message is embedded--i.e., a mis-

application of the shared sociolinguistic rules e ) Though suface

tures may only be approximations of the deep structures of language or

the "abyssal" structures from which meanings may be generated, a well written

text clearly allows for some general agre _ent about what the text means else

les system--or a misappre-

books would not have become as pervasive as they have in their brief

1
This is parallel with Johnson's 1975) notion that the "meaningfulness"

of a word is determined by "the extens veness of the network of referential
associations" (p. 427).
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association with language.

What is so remarkable about language comprehension is that people de

understand each other, that the apprehension of the multiplicity of meaning

inherent in any relationship between utte ance and decoder is in practice

such a rar- event that it is more often a source of amusement (Smith, 1975,

p. 10)"thanGdismay. Indeed, those people who develop skills in mining the

inherent multiplicity of meaning in surface structure are more often con-

sidered verbal "artists" than malaprops.

_Ccsirc_c:ta.Le.1_aiin. What is the source of the apparent commonality

of moaning that can be apprehended in well written texts? It is interesting

to note that disputes about what a given text "means's are usually referred

back to what the text (metaphorically) or, more specifically, to the

orthographic features on the printed page. Katz (1972) attributes this c -

monality of moaning derived from a text to the regularity of language:

If the way in which the speaker finds the words with

which to express his thoughts..isnot,et leastiinVart,

the same way that his hearer recovers the thought from
the 'articulated words, the fact that different speakers
of the same language cau freely exchange positions as
speaker and hearer, alwaya associating the same thought
p] with the same sentence, would be incomprehensible*
Therefore, the basic question to ask is what are the-
ommon principles for encoding and decoding. (p.':,`24)

Smith (1975), en the other held, following the generattve sema ticiats,

goes beyond language to the contingent circumstances in which an utterance

occurs to account for comnonality of meaning:

The meaning of an utterance involves- mUchmo_-e:than
the words spoken; it depends on the entire situation,
verbal and non-verbal, in which the utterance is thade....

Language is embedded in meaning, and meaning is always

limited by the prior purpose and understandings of
both speaker and listener, or writer and reader. (13465)

Soci linguists, for ample, have contributed greatly to understanding how

little linguistic i formation it takes to convey complex meanings in care-

4 4
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fully defined social situations.
12

(1972) [also contend rhat

In a like manner, Frecdle and Carroll

Understanding language nearly always involves not only
comprehending the werds and grammatical structures of a
message as linguistic symbols, but also taking account of
those knowledges, facts, or ideas that underlie the message
but are not explicity built into it....Much of the semantic
content of discourse is not to be found in the spoken or
printed words themselves, hut in the -prior4cnow1edgethat
the producer of a message assumes the hearer or reader to
have. (p. 360)

These attempts to account for common interpretations of the same

reflect (at least) three separate notions of the relationship between meaning

and sentences in the text. (1) Compositional meaning: The meaning ef a

sentence (type) is determined by the meaning of its constituent parts and

the grammatical interrelationships among them. Such a notion accounts for

synonymy, paraphrase etc., but is insensitive to context and the dispositional

limitations of the reader, (2) Contextual meaning: The meaning of a sentence

is determined by the interrelationships among the compositional meaning(s) of

a sentence type and the context in which it occurs as a token. ("The upper

limit of semantic interpretation in a grammar concerned with conventional or

linguistic meaning [i.e. compositional meaning] is the starting point for a

theory of cont itual conStrnAl" [Katz, 1972, p -445].) Such a no- on still

accounts for synonymy, paraphrase, etc"assuming that cont_ t can be specified,

but is insensitive to the dispositional limitations of the reader. 3) Dispo-

sitional meaning: The meaning of a sentence token is determined by the inter-

relationships among the compositional meaning(s) of the sentence type, the

specific context in which the Sentence type occurs as a token, and the dis-

positional limitations of the reader. "Dispositional meaning" amounts to an

12
See Bernstein (1969).
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internalization of both compositional and contextual meaning. There is no

other way to account for the dispositional limitations of the reader in a

performance model. In a per_ mance model, meaning is a functi-n of the

interaction between the-features of the text and the context as perceived by

the reader. Neaning is in the reader, and what can be observed in verbal or

non-verbal response to the text is only an indication of the meaning appre-

hended by theireader. Such a notion will account for some commonality of

meaning apprehended by readers as indicated by response consistency to the

text, but will not account for the kind of specificity of mean ng implied

, by "synonymy," "paraphrase'', etas, since an extra-linguisti- account of mean-

ing which is peculiar to the reader is interacting with compositional and

contextual meaning. Commonality of meaning is ultimately attributable to

similarities in cognitive structures among readers.

Note that compositional meaning is integral to all three accounts of

meaning above, but neither contextual nor dispositional meaning is integral

to compositional meaning (unless the latter is considered an expression of

the dispositional capacities of the reader). Note further that those aspects

f language which may he genetically coded--e.g., a tendency among natural

languages toward similar syntactic structures (Chomsky, 1968; Lenneberg, 1967

lie also within the compositional account of meaning. It is tempting to

explain all commonality -f meaning as compositional; indeed, Katz does

using such ternsas "literal," "linguistic' "conventional," and "composi-

tional," interchangeably. Hence, literal comprehension euld-be-definedias

the apprehension of the compositional (i.e., literal, linguiatic, or con-

ventional) meaning of the discourse, and compositional meaning could be

identified quite accurately as "the grammatical and semantic relations which

obtain within and among the sentences of the discourse" (Katz and Fodor, 1967,

p. 172), Those othe-nevelsik of comprehension..oreading b tween and beyond

46
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the lines--which always lead to increasing diV interpretation could

then be distinguished quite precisely from literal co prehension.

But, as noted previously, any conceptualization of comprehension that

does not account for the dispositional limitations of the reader has a limited

utility for test-makers (and teachers). Comprehension is the apprehension of

meaning, and "apprehension" demands an account of the dispositional limitations

of the reader. Internalizing syntactic and semantic competencies in the

cognitive structures of the reader does not solve the problem either. No

act of apprehension of the meaning(s) of a sentence ever occurs free of

contextual contingencies. Meaning is always embedded in meaning (Smith, 1975,

pe 105)0 Any "level" of comprehension, therefore, involves compositional and

contextual meaning in dynamic interplay with the dispositional limitations of

the reader. The testing situation offers a unique opportunity to identify

and control the interactions bemmeen those three aspects of meaning.

Measuring Comprehension

Any attempt to measure a student's apprehension of the meaning of written

discourse introduces two additional factors--the item type and the testing

situation--into an already complex cognitive process. Measurement of_ a

process nearly always disrupts the process to some extent, and the process

reflected by the measurement procedure is partly peculiar to that procedure.

This is certainly true of the measurement of comprehension. The meaning

apprehended by a student on a reading comprehension test is a function of the

interaction between the text, the item type, the testing situation, and the

student. The failure to identify and control interacting features of the test

inevitably results in rival interpretations of response consistencies to the

test. It was argued in preceding sections of this proposal, for instance,

that correct responses to items on standardized comprehension tests were not

evidence of comprehension of the passages in question because the test items

were not passage dependent, i.e., the interactions between item type and text

2-19
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were not defined and controlled. It was also argued that.Correct

sponse- to verbatiM transformations of sentences in the text were no evidence

for comprehension because the carefully controlled interaction between text

and item type excluded meaningful aspects of the discourse; i.e., the processing

of text was primarily syntactic rather than semantic. Finally, it was argued

that -paraphrase transformationsof'sentencesinthetext..and test itemson

standardized comprehension tests introduced the test- terls awn idiosyncratic

interpretation of the text into the test items and often made the test items

more difficult to comprehend than the text itself. Again, the problem was a

failure to define and control the inte action between text and test item.

kcorrect response to a particular item type can be accepted as evidence

of comprehension of the text upon which the item is based An4if it can be

demonstrated that the correct response is impossible (beyond chance) without

apprehending "the grammatical and semantic relationships which obtain within

and among the sentences" of the text. Passage dependency, in other words, is

the first demand to make of any item type. If the item type is not passage

dependent, then there is no further possibility of defining the interaction

between test item and text. Indeed, there may be none. The test item must

bear a specifiable relationship to both the syntactic and semantic features

of the text; in addition, the extensiveness of that tnteraction--e.g., intra-

sentential, intersentential, and extrasentential--must be identified and con-

trolled before the test-can be labelled as to the-"level" or "degree" of

comprehension it assesses "literal" comprehension). This: latter con-

straint on test construction amounts to a specificati n of the context within

which the information i- thetext is tobe:itterpreted (e.g. Aoes the item

type demand information other than fthe grammatical and semantic relations

that exist within and among the sentences of the discourse, and, if so,

Where does this information come from, who is expected to have access to it

and What skills and processes are involi-d in integrating that ex -a-textual
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informationyith -the text?).

Moreover, any interaction between student, test Situation, item typ

and text involves assumptions about requisite competencies on the part of

the student which must be matched properly by the test tasks, otherwise

response consistencies are again difficult to interpret. Texts very greatly

in syntactic complexity, for example. How is the syntactic complexity of

the text to be ascertained and controlled in relation to the syntactic abil-

ities of the students taking the test? Is a student to be declared incapable

of relating inter-textual and extra-textual.infor ation meaningfully when

the text itself _1 eady exceeds his ability to apprehend the grammatical

relations that exist within and among the sntences ef the text? what level

of linguistic competence is assumed by the test? How are general linguistic

and intellectual abilities to be differentiated from those abilities that

are peculiar to thle item type?

Assuming net the student has the requisite competencieo to -erform

properly on the test, how is the test to be administered so as to eliminate,

insofar as possible, the non-requisi e competencies ( g., phonetic skills)

from the test scores? How can the test be designed and administered to re-

duce the effect of personality, motivational factors test-taking skills, etc.?

Since traditional item types (i.e., questions based upon the text ) make .

the interact on between item type and text so difficult to identify and con-

trol the obvious solution to that problem is to eliminate questions. The

foll ng two chapters analyze the cloze.procedure as a test of comprehension

without questions. An attempt is made to specify the interactions between

text item types on several variati ns of the cloze procedure. Chapters

on validity later d.,n this report attnpt further specifications of the

action between text, item type, testing Situation, and student charac-

teristics.
4 9
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CHAPTER III

THE CLOZE PROCEDURE

Wilson Taylor introduced the cloze procedure to the reading field in

1953 as "a new tool for measuring readability." Taylor derived the term

"cloze" from the concept "closure" in Gestalt psychology, reasoning that

the hxnan tendency to complete a faniliar but not-quite-finished pattern"

-is comparable to supplying missing words in connected discourse (p. 415)

Though Taylor's analogy with Gestalt concepts.was misleading (Rankin,

1964; Weave 1965; Ohnmaeht, Weaver, and Kohler, 1970), most 6f.his

procedures and conclusions about the cloze procedure have proven remarkably

durable through more than 20 years of cloze research. in additionr the

"new tool" that Taylor introduced to meastire readability has been extended

dramatically in investigations of ceding comprehension, learning,

information, thinking, numerous language variable- teaching, aptitude,

readiness, listening, flexibility, and context cues" (Rankin, 1974, P. 2).

A complete bibliography of cloze research would be comprised of several

hundred s. What follows is a brief, critical review of selected studies,

concentrating on salient features of the cloze and related theoretical

issues which are germane to the analysis of comprehension as discussed in

the preceding chapter of this report. For more comprehensive reviews af

the literature on the cloze, the r ader is referred to Rankin (1959, 1965,

and 1974), Potter (1968) and Fr_ (1972).
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Readability_

ReadaWity_formulas.
1 Conventional readability formulas measure a

small number of variables such as prepositional phrases per 100 words,

percent 'hard" words, and average sentence length in specified segments of

a text and Chen calculate scores which indicate the grade level or levels

at which students with average reading abilities will be able to comprehend

the text. The formulas were derived by analyzing written texts for which

grade levels had been established on the basis of pupil perfo ance and

then determining by regression analysis the relative weightings of sentence

length, hard words and so forth that would best "predict" the grade level

or difficulty of the texts.

Once established, the formulas were used to predict the grade level of

other texts. They give teachers and publishers an estimate of the readability

or difficulty of written material without actually having students read it.

However, they have shortcomings in that they do not tell how individual.

students or groups of students will respond to specific texts, and they do

not take full account of complexities of form and content which may affect

the c prehension of individuals.

With few exceptions (notably Bormuth, 1966), readability formulas

smnple only two or at best three of the many stylistic variables that affect

readability. The Lorge (1939) Flesch (1948) Dale-Chall (1948) and

Spache (1953, 1960) formulas, for example, all count the average number of

words per sentence but ignore variations in sentence structure, which can

radically affect comprehensibility. For instance, rambling the words in

a sentence would not even affect the score on most readability formulas.

1
See Klare (1974) for a current review of readability formulas.
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The !Jorge, Dale.Chall, and Spache formulas also count the "hard" words

in a passage but are insensitive to the difficulty of words in context.

Carroll (1971) has demonstrated that the comp ehensibility of words can

vary greatly with their granTnatical functions (e.g., compare rank as a noun

or verb to rank as an adjective). Moreover, stylistic elements vary in

difficulty for students at different stages of language development, abmost

necessitating special formulas for eachlevel of reading ability (Smith

and Dechant, 1961). "Until'the advent of the cloze test there was no

practical way to measure the comprehension difficulties of individual words

and sentences" (Bormuth, 1966, pi 85).

The_cloze_ procedure. A standard cloze test of the readability of

printed discourse is constructed in _ x easy steps (Taylor, 1953): (1)

Delete every nth word (usually every fifth or more words)
2

irrespective

of part of speech or meaning; (2) replace every missing word with a blank

of standard size; (3) assign'the "Mutilated" passage to a representative

sample of the students in question; (4) ask the students to fill In the

missing words by guessing, from the remaining context, what the missing

words might have been; (5) total the exact-word replacements
3

and calculate

a readability score--the percentage of correct responses--on the basis of

the total number of deletions; (6) compare the studentg scores from different

passages and rank the passages in order of difficulty.

2
If the content surrounding a missing word is reduced below six to ten

words, it becomes very difficult to replace the missing word (Aborn,
Rubenstein, and Sterling, 1959; MacGinitie, 1961).

3
Minormisspellings are accepted. Scoring synonyms, on the other hand,

has little effect on test reliability or validity; instead, it introduces
subjectivity, difficulty, and expense into the cloze procedure (Taylor, 1956;
Bormuth, 1967a).



An estimate of the difficulty of every word or sentence in a passage

can be obtained by constructing five forms of the test, deleting every

fifth word, beginning alternately with the first, second, or third word,

and so on until every word in the passage has been deleted in one or

another test form (Taylor, 1956; Bormuth, 1964). Different forms of the

test are then randamly assigned to representative smnples of the students

and analysis made of:performance on different forms.

Besides the ability to estimate the difficulty of every word and every

sercence in a passage, the cloze procedure has several other advantages

over readability formulas. First of all, a cloze test actually 'measures"

rather than predicts the readability of a passage. More specifically, the

cloze procedure counts the number of successful exact-word replacements

of missing words in a passage and then expresses this number as a percent-

age of the total missing words. The percentage of correct responses

indicates "the extent of likeness between the language patterns used by the

writer to express what he meant and those possibly different patterns which

represent readers' guesses at What they think the writer eant" (raylor,

1953, p. 417). Thus cloze scores represent "the proportion of predictable

material that the passage contains" (Coleman and Miller, 1968, p. 371) for

the students in question. A student's ability to guess a significant pro-
,

portion of the language used in a particular text indicates a sufficient

acquaintance with the stylistic variables and the content of the text" to

be able to comprehend it with same specifiable degree of proficiency. Any

teacher or subject coordinator, using the cloze procedure, can determine

the appropriateness of a given text for a particular group of students.

Secondly, cioze scores reflect mamy more linguistic variables, including

syntactic complexity (Ruddell, 1964; Simons 1970; Stedman. III, 1971) and various
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stylistic devices (Bormuth and MacDonald, 1965), than readability formulas.

TaYlor (1953), for example, compared the difficulty ratings of three passages

as estimated by the cloze procedure and the Flesch and Dale-Chall readability

formulas. The passages were ranked in the same order of difficulty by all

three methods, but the close scores show-ed far more sensitivity to stylistic

variables. Whereas the Flesch and Dale-Chall formulas predicted that a

passage by Gertrude Stein would be appropriate for fourth or fifth grade

students, the close procedure gave it a higher rating more consistent with

its obvious difficulty.

In studying the validity of the close as an estimate of readability,

Bormuth (1962) c- pared close scores on nine passages with multiple-choice

and sentence-completion camprehension scores on the same passages. The

correlation was .92.

Coleman and Miller 1968) used a modified close procedure to calibrate

36 passages for difficulty. Assuming that the amount of "new information"

that can be gained from a passage is a function of its difficulty or the

amount of predictable verbal material in a passage, they asked students to

guess each successive word in the passages. If the student guessed the wrong

word, he was corrected. Each student went through each passage twice, and

the tinformation gained" was the difference between the two scores. Thus

the final score reflected the difficulty of a passage or "the efficiency

with which a passage transmits new information" (pi 369).

Aquino (1969), using the same 36 passages, compared Coleman and Miller's

difficulty ratings to results from two other measures of "readability"--word-

for-word recall and judgements of difficulty. The 36 passages were ranked

in the same order of difficulty by all three methods.

The close procedure, however, can be a bit more_cumbersome than read-.

ability formulas. For example, Dale-Chall readability scores are usually

5 4
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calculated with passages of at least 100 wards in length. Using the cloze

procedure, hmever, a reading teacher with 30 students would need a passage

of at Least 750 -ords to get a reliable estimate of difficulty. The re-

liabilities of cloze estimates of readability vary as a function of the

number of students and the number of deletions (Bormuth, 1965). 'Where the

passage is very short (containing fewer than 30...[deletions]), it is doubt-

ful that individual scores are sufficiently reliable to permit an accurate

judgement of how well a given individual understood the passage" (Bormuth,

1964a, p. 16). Increa ing deletions, and, consequently, passage length,

tends to reduce error more effectively than increasing the number of students.

As few as 40 deletions, or a passage of 200 words in length, however, could

be used with 150 st de ts (Borrouth, 1965).

Merely ranking passages for difficulty in relation to each other does

not provide teachers with sufficient information about readability. In

1971 Bormuth attempted to develop "standards of readability" so that any

cloze score on any given passage ci_id be interpreted independently of other

passages. Ile compared cloze scores to rrleasures _f "information gain" (the

difference between pre- and post-test scores) assessed by multiple-choice and

sentence-completion tests. Bormuth in erpreted cloze readability scores as

follows:

Cloze Scores

0% to 34%
35% to 497,

507, and above

Frustration Level
Instructional Level
independence Level

Scores below 35% indicate an inability to gain "information" from the

passage. Scores between 357. and 497. indicate an ability to gain information

with instructional assistance. Scores beyond 507. represent an ability to

gain information from texts independently.

5
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In short, more than twenty years of research has established the

validity, reliability, and utility of the doze procedure as a tool for

estimating readability. Hormuth's work on standards of reliability, however,

should make it evident that there is only a tenuous distinction between the

cloze as a test of readability and the cloze as a test of comprehension.

Bormuth's study on readability, as a matter of fact, is often cited in

discussions of the validity of the cloze as a test of reading comprehension,

and his "standards of readability" are used to interpret cloze cmprehension

scores (e.g., Eansen and Hesse, 1974). A doze readability score tells a

teacher sonething about the characteristics of the text in relation to the

reading competency of the students, with the emphasis, as the term "re d-

ability" Implies, on the text. As a t st of comprehension, the cloze pro-

cedure generally remains identical, but the interpretation shifts frmn

characteristics of the text to characteristics of the student.

The tenuous disi-inction between readability (cmnprehensibility) and

comprehension, however, is not peculiar to the doze; rather it is inherent

in the concepts themselves. Readability foritLuLas, for example, are usually

validated with standardized reading lessons in camprehension as a criterion.

In the Lorge, Flesch, and Dale-Chall formulas, the criterion is the Sta dard

Test Lessons in Be_adinE (McCall arid Crabbs, 1925, 1950, 1961).

When the cloze procedure, rather than a standard, multiple-choice test

of comprehension, is used as a criterion, readability formulas "consistently

yield higher predictive validity coefficients" (Klare, 1974-, I): 66), This

implies that the cloze procedure has more in common with readability formulas

than standardized comprehension measures. Bormut.im (1971), on the other hand,

suggests that cloze tests measure an even broader range of skills than tradi-

tional, multiple-choice comprehension tests. But that may be a disadvantage.

a
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Scores en traIitioaL comprehension tests already reflect such a broad

ra se of psycholinguistic skills that it is nearly impossible to specify

exactly wlat the tests measure.

Compreherisiori

A student attempting to replace missing words in

connected dJscoL1rs e has two basic decisions to make: (1) He must decide

which part of speech is appropriate to the syntactic context and (2) which

particular word =wtthtn that grammatical category is appropriate to the

semantic context. The student makes both decisions on the basis of his

knowledge of the syntactic and semantic regularity of _he 1anguage.
4

If

the sentence is tjthLn the grannatical competence of the student, he has

enough syntactic wes (i.e., the order in which the morpheme occur) to

choose the appropriate part of speech even though he may not kno- what the

content words meano A nonsense sentence retaining only the morphemes
_

(underlined.) necessary to parse the sentence, makes the distinction between

syntactic and semantic decisions clear: "The lea scuokked

tconix down the eeZburgag." The missing word obviously pe foLw an adjec-

tival function in the sentence. Thus a student faced with a gap rn the

following sentenee---"The car careened madly down the canyon

road"--hes encagl syntactic cues to know that the missing word again has to

behave like aria.dj -ctive. In grammatically well forned Englis17 sentences,

that is, determiners like "the" are usually
5

followed by nouns, adjectives,

4__
The assuiptions are that the original sentence is grammatically well

formed, that tie words are part of the lexicon of the Language, and that the
particular combination of words "makes sense" to other members of the speech
community.

5
Note ar er:reption in th

verbs "are."
- sentence: "the" is fo Lowed by an auxiliary
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or adverbs (e.g., "the happily soused nen") while verbs are usually prece ed

6
by noun phrases (nouns or pronouns, and modifiers

At the very least,then, the cloze procedure assesses the studentrs

syntactic ecrnpeterice , and that cmpetence is fundamental to Che oamprehe

of any sentence. "To comprehend a sentence, the reader must understand tl

underlying structural relati ships, i.e., the logical subject and logical

object of the sentence" (Shnons, 1970,, p, 33; Fodor and aarrett, 1967;

Fodor, Garrett, and Meyer, 1968; Veisberg, 1971; $mith, 1975).
7

ton

Not only is syntactic c-petence fundamental to comprehension, but the

apprehension of structural relationships in a sentence is cer&Sidcred part

of the pro ess of comprehension since syntactic and se tic processes are

intimately bound up vith each otl-rer in language performance.
8 at is

impossible, that is, to "assign mteaning to words in a s ntence Without

knowing how_the words are.groupwhicJimnp1ies..[a1znovledgeQfJthe

syntactic structure of the sentence" (Miller, 1965, P 17). The apprehen%ion

of meaning clearly includes gra_ al ationships iE vimeaninglf is cons trued

as the total_ disposition to make use of and react to a
linguistic form. It follows that a readiness to use
rds in accordance with conventions about the parts of

speech is a part of meaning. However, it is a part t4at
car be distinguished from reference. (Brown, 1953, P4 118

9

See Cho__-_ y (1957, 1965) for an anaiysis of syntactic structures.

7there is smne experimental evidence 'Chat perception, c_ prehension,
and recall of sentences is intimately connected with underlying sentenceS"
(Finn, 1973). See studies by Lennebers (1967), Anderson (1973), and Fodot
and Bever (1969).

8 .

Note that syntactLr theory Ca competence knowledge ale y) was
originally developed without recourse to semantic theory, but the discussi.on
here concerns the use of various competencies.

9The referential aspect of meaning is only peripheral to the apprehon_

(Richards, 1936/1967) predominates. "The meaning of ant utterance iwsorng:"

sionof m n ieaine in connected discourse where "the interanm

sum of the meanings of the words that comprise it" (h1iller, 1965, p. i8).
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Identifying the apprehen ion of the me ning residing in structuraL

as an essential act of comprehension as such has several

advantages over traditional, global conceptualizations of comprehension:

(1) it enables researchers to distinguish clearly between more rudhmentary

reading skills, like decoding (recognition of letters as sound and groups

of letters as words), or word knowledge, which may be prerequisite to

comprehension. ) It also enables researchers to specify the relationship

between the conceptualization of co prehension and actual linguistic compo-

nents.

There is some empirical evidence that cloze scores reflect syntactic

competence to a greater degree than traditiotiaL reading comprehen-ion tests.

Simons (1970), for example, devised a "Deep Structure Retrieval Test"

(D.S.R0T.). Students were asked to identify the anomalous sentence among

tlaree_sentences_,...two of which_were paraphrasesof_each other.Soores:were

then correlated with cloze scores and scores on the Metropolitan Achievement

Test (14.A4T0i.

The correlations beo4een the D.S.E*T. and the Cloze
Test are significant and quite large, with more than
50% of the variance accounted for by the D,S.R.T. The

relationship between the D.S.R.T. and the M.A.T. Reading
is significant but not as great as the Cloze Test. (p, 74)

Simons concluded that

Recovering the deep structure is an important aspect
of reading comprehension. In fact Ss' skill at recover-
ing the deep structure of sentences is a much more impor-
tant aspect of reading comprehension skill, as measured
by a cleze test, than I.(10, word knowledge and word recog-
nition skill!. (p. 89)

Semantic cues. The cloze procedure, or the other hand, has been

criticized as a test of comprehension on the assuniption that "cloze scores

are probably more dependent on detection of grammatical. than of semantic

cue-" (Carroll, 1972, p. 19). As 1Ramanauskas (1972) points out, however,
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It is difficult to separate semantic and syntactic sources
of constraint experimmntally although they can be distin-

guished conceptually. Brown (1970) for example, wrote that
syntactic expectancies are guided by prior semantic infor-

mation, as in the search for a logical subject and predicate.

(p. 324)

Much more recearch needs to be done on the relationship between cloze scores

and the syntacti- and senantic components of languages it does seem clear,

nonetheless, that gra_ _tical cues only allow the student to pick the appro-

priate part of speech for a mdssing word in a cloze passage. Exact-word

replacements (or synonyms), on the other hand, require an apprehension of

the semantic cues surrounding the missing words. A. student "must gue_

what the mutilated sentence means as a whole, then complete its patte

fit that whole pattern" (Taylor, 1953, p. 416).

_tessing missing words in context is not far re_ oved from the actual

process of reading connected discourse. The student's

'habits of reading cause him to anticipate words, almost
automatically, when he is receiving messages. When he
sees the start of a phrase that looks familiar, he immed-

iately tends to complete it in his own way even when the
written phrase actually ends differently. (Taylor, 1953,

p. 419)

Goodman (1970) describes such reading habits as a "psycholingui-tic guessing

gamm":

Efficient reading does not result frmm preci e perception
and identification of all elements, but Erora skill in
selecting the fewest, most productive cues necessary to
produce guesses which are right the first tine. The
ability to anticipate that which has not been secn, of
course, is...vital in reading, just as the ability to
anticipate what has not yet been heard is vital in
listening. (p. 260)

Readers can guess missing words in connected discourse not only because

f the syntactic regula- _y of the language but also because there is con-

siderable semantic redundancy in any utterance.
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"Man coming" means the seam as "A man is coming this way
now." The latter, which is mere like ordinary English, is
redundant; it indicates the singular number of the subject
three times (by "a," "man," and "is"), the present tense
twice ("Is coming" and "now"), and the direction of action
twice ("coming" and "this way"). Such repetitions of mean-
ing, such internal ties between words, make it possible to
replace "is," "this," "way," or "naw," should any of them
be missed. (Taylor, 1953, p. 418)

Carroll (1966), distinguishing between concepts and words, ascribes the

semantic redundancy in "no= -1 language texts" to the overlap of the concepts

(verbal and non-verbal classes of experience) "suggested by the words in a

senten'ce" (p. 84).

The recurrence of particular expressions in a speech community also

increases tKe probability of certain words occurring in specific sentences.

Taylor (1953), notes, for instance, that "'Pleese pass the

is more often completed by 'salt' than by 'sodium chloride' ox blowtorch"

(p. 419). The pr6babilities obviously-vary with the _situational context.

For exampl- "salt" might occur more often in that sentence at the dinner

table, but "sodium chloride" might be more frequent in the chemistry lab or

"blowtorch" tn the welding shop. Ordinarily, in connected discourse, the

sentence would be embedded among ether sentences, further defining the semantic

context and constraining the number of words that woutd be appropriate.

Taylor's examples, however, are mostly elich;' expressions grounded in

social "rituals." Though all "semantic regularity" is ultimately based upon

shared experience (verbal and non-verbal),10 the cloze pro edure is no less

effectiv- when dealing with se tences tl _t a reader has probably never en-

countered bef re. Consider, for example, the "mutilated" sentence introduced

earlier in this discussion of the cloze procedure: "The

car careened madly down the canyon road." The reader has enough syntactic

cues to know that the missing word has to behave like an adjective, but the

10 "Shared experience" implies psycho- and socioliriguistic s3rsterris only

dimly understood at present. See Bernstein (1969).
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list of appropriate words in this semantic context excludes many adjectives

from consideration (assuming that the rest of the wards in the sentence are

within the reader's vocabulary and can be related to the reader's non-verbal

experience). Cars careening madly down canyon roads, for instance, are not

likely to be "supercilious" even though "supercilious" can perform the func-

tions of an adjective as required by the grarrirnatical context. Embedding the

sentence in a cohesive paragraph wo ld further reduce the number of adjectival

expressions that would be appropriate in this sentence.

On the othiar hand, cloze tests often contan missing words which are very

difficult to replace mo matter how extensive the context (Fletcher 1959:

Bormuth, 1962). Who could guess the deleted word in the following sentence,

for example, without knowing the original text? "I then took up three planks

from the flooring of the chamber, and deposited all between the

(Poe "The Telltale fiart"). (The missirP word is "scantlings..")

The occurrence of both easy and difficult restorations does not present

insolvable problems for the cloze procedure.

A series of about 50 blanks is roughly sufficient to allow

the chances of mechanically selecting easy or hard words
to cancel out and yield a stable score of_the difficulty

passage, or the performance of an individual, despite

what specific words th- counting-out process may delete.
(Taylor, 1956, p. 48)

In addition, Bo h (1967a ) contends that very easy and very difficult re-

storations of deleted words contribute to a tes validity "in testing sub-

jects differing widely in ability" (p. 12).

ontextual constraint. There is limited empirical evidence regarding

the extent of context al constraint on cloze deletions MacGinitie (1961)

varied the deletion patterns on two prose narrative passages and randomly

assigned 20 college students "to each omission set of each passage." "No

11
Deleting every fifth word 50 times would require a passage of at least

250 words. Mos-t cioze research, following Taylor, is based on passageS of
appkoximately 250 words in length-(Potter,-1968).
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statistically siniEicant difference was found in the difficulty of res oring

omitted words when every 24th, 12th, or 6t1 -.-ord was omitted, but omitting

every 3rd word trade restoration more d'fficult" (p. 125N MacGinitie concluded

that "additional uninterrrupted context beyond five words did not help in

the restoration of the missing word" (14 127). (Note that MacCInitie's

results are only based on two passages, b th 144 words long, that his subjects

are college students, and that the ten word bilateral constraint is only an

average over the two passages. No attempt -as made to identify contextual

1
e

2 or to r late the contextual constraint oF specific deletions

meaningful units of discourse, e.g., indepenc nt clauses.) Aborn, Rubenstein,

and Sterling (1959) also found that a contex. of five to ten words was

maximally effective in the replacement of missing words. Their study, how-

ever, is based upon isolated sentences rather than connected discourse.

Taylor (1956) ato reports that every-fifth-word deletion is "statistically

independent' in loze tests.13

other studies of co textual constraint compared unilateral and bilateral

constraint (context pre eding or following and context surrou ding omissions).

Weaver (1962) dis v ed "that a context is most restrictive when a word is

embedded within it Bilateral context seems to improve the precision of

language" (p. 1Z5 ). Indeed, Coleman and Miller (1968) found "that the bi-.

lateral constraint is so great that surprisingly little information is added

to it by reading the passage" 374).

12 Ames ( attempted to identify contextual clues, and Rankin and
Overholser (196 ) investigated "the sensitivity of intermediate grade pupils
to contextual clues described by Ames" (p. 50).

13"It should be noted that cloze materials for first graders have been
modified to make it possible for them to cope with this type of task"

(Rankin, 1974, p4 6). Gallant (1965), for instance,had to use a three-option,
multiple-choice cIoze to maintain test reliability in grades 1, 2, and 3.

Cove (1975) used passages of less than 75 words in length and deleted only
lexical items.
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Reducing the ontet for interpretation to five or ten words np1is

"cloze scores are dependent chiefly on wi-tat might be called the 'local

redundancy' of a passage, the extent to which linguistic cues in the

=mediate envi -nment (gen rally, in the same s tence ) of a missing

tend ro supply it" (Ca-oll, 1972, p. 18). Thus MacGinitie's evidence seems

run counter to Taylor's contention (1953) that a student "must guess

what the senteme means as a whole, hen co- -late its pattern to fit that

whole meaning" (p. 416). Further, a context for interpretation of five to

ords excludes larger semantic units, "the major ideas or concepts

run through a disc Lim '
(Carroll, 1972, p. 19), whereas "it is typical

and natural for sentences to be comprehended as part of a larger semantic

(Dooling, 1972, 14. Moreover, "comprenending a sentence in

is a mre complex ta k than comprehending a sentence in isola- n"

Any test of comprehension, therefore must get -at larger-units-of

_g than five to tan wotd clusters.

Qualifying his generalization about contextual constraint in

-initie (1961) writes that

Although it seems that constraints b tween words generally
decrease very rapidly with distance, this does not mean
that constraints never operate over distances of more than
four or five words4 Also, some constraints, such as knowing
the topic of the paragraphi may have a mre generalized
influence that does not decline with decreasing length of
context in an easity specifiable way. Carroll, Carton and

Wilds (1959) report that when a paragraph ig broken into
10-word segments with the 5th word in each segment omitted,
restoration is much less accurate when the segments are
presented in randoni order rather than in their original
order. (p. 128)

auskas (1972) -aLso gathered evidence on intrasentential constraints by

assigning two cloz tasks to educable, mentally retarded students.

presented students with " elections containing sentences in the nat

of discourse...[and] the other task involved materials wherein the s

order
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order was modified by being :rannmly rearranged' (p, Rananauskas

found that "a significantly greater number of correct cte responses :ere

produced for material having ettences in the natural der of discourse"

(p. 342). Moreover, FilLenbau '- Potter, 1968), found that while "form

class predictability is more dependent upon the hnmediate grammatical

enviroument...verbatim predictability depends upon both this factor and

remote topical content or

there seems to be both logical aid empirical evidence for the cloze as a

measure of both small and large semantic units in cnncted discourse,

i.e., a measure of reading

features of the disco " (p. 23). Thus

.. en

Correlation [ti studies. In addition to this kind

of logical and piecemeal empirical evidence, many investigators have studiad

the relationships between elcze Scores and scores on standardized, norm-

referenced tests -f reading-co tiprehension. Ahe-sample f these--investigations

displayed in Table 301 indicates, in general, a substantial correlation

between such scores. Moreoverr Rankin (1965) notes that, with few excep

comparisons between doze tests and standardized
reading tests have yielded substantial correlations
even though the cloze tests were based upon A variety
of different types of reading materials and were con-
structed and administered in different ways. (p* 136) 14

Since standardized, normwrefere_ed tests of reading comprehension are

biased toward critical reading ski ls, it's not surprising that cloze scores,

with a significant syn actic factor, correlate substantially rather than

highly with scores on nda diz d comprehension tests, as indicated in Table

3.1. Nor is it surprising to allsoo "that correlations with cloze sco es are

Such variations, however, make it difficult to compare results from
different studies. Construct validation of the cloze as a test of compre-
hension becomes even more difficult.
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frequently higher for vocabulary measures than for comp elle 'ures"

(Potter, 1968, p. 5), as illustrated by Rar (1957) and Fletcb (1959)

studies in Table 301. With a significant syntactic factor and a pr..ponderance

of intrasentential constraint, cloze scores should correlate highly with

measures -f comprehension between the polar extremes represented by pre-

comprehension vocabulary measures and tests of comprehension biasd, t ward

critical reading skills.
15

In any event, the kinds of core1ations represented in Table 3.'1 are

often accepted as indicative of the validity of the doze procedute as a

test of "general comprehension," a5 it is usually called in the literature,

or, ore specifically, the akilitx to comprehend. Moreover, as a test of

comprehension ability, the doze has few of the liabilities of st anidrdied,

nomm-referenced tests. Test conticuction in the doze procedure,

instance, requires -no particular ezpertise in language or testiri nd is

sufficiently ective (even "mechanical") to allow for the contrnction of

parallel test forms for periodic testing. Mo e importantly, there no

questions In the cloze procedure to i troduce extraneous diE tic.ities and

processes. Cloze tests are, however, cumbersome to grade since th y have

to be scored by hand.

There is some conflicting evidence regarding the cloze procmdare as a

test of ability in reading comprehensi n. Weaver and Kingston's (1963) study,

for example, as indicated in Table 301 is an exception to"the golierel tendency

toward substantial correlations between cleze s ores and score.s on standard-

ized comprehension tests. After nining "the relat onships of c72oze tests

te standard tests of reading, listening and language symbolizing a ity,"

they concluded that the "doze tests are related only moderately to the

verbal comprehension factor" (p. 259).

'Which is exactly what does happen. See the discussion of "specific

comprehension" on pages 23 and 24.

17
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Table 3.1

Correlations Between Cloze Readability
Tests and Standardized Tests of Reading Achieyement

Study Sublects Tests Correlations

Jenkinson 957) 'High School Cooperative Reading C2
.Vocabulary .78

Level of Comprehension .73

Ra in 957) Co_ ege Diagnostic Survey
Story Comprehension .29

Vocabulary .68

Paragraph .60

Fletcher (1959) College Cooperative Reading C2
Vocabulary 065

Level of Comprehension .55
Speed of Comprehension 057

Dvorak-Van Wagenen
Rate of Comprehension .59

Ilafner College Michigan Vocabular
Profile .56

Ruddell 1963) Elementary Stanford Achievement
Paragraph Meaning .61--74

Weaver & Kingston College Davis Reading .21-.51

(1963)

Gallant (1965) Elementary Metropolitan Reading .65-.81

Greene (1965) Coll ge Diagnostic Rc- ding Survey .51

Total Comprehension

Holtzman & Bloomer Iowa Reading 026-.68

(1967)

Differential Aptitude .86
Verbal Reasoning

Geyer & Carey (1972) Jr. High Standardized Reading .53
Test

6 7
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Bormuth (1969) questioned Weaver and Kingston's in -erpretation of

the data "on at least four counts": (1) Their subjects were a highly select

group of college students; (2). "the correlations upon which they based

their calculations differed in size from those obained by other investigators=";

(3) " he standardized tests they used Showed _nusual patterns of factor

loadine; and (4) "the cloze tests showed some inconsistencies among them.

selves in their loading patterns" (p. 361).

Bormuth then set out to investigate further the factor validity of cloze

tests. Nine passages of approximately 250 words each were elozed, and seven

multiple-choice tests written on each of the passages.

The [multiple-choice]tests were written to measure
comprehension of vocabulary, of explicitly stated
facts, of sequences of events, of stated causal rela-
tionships, of the main ideas of the passages, of
inferences, and of the author's purpose....An equal
number of each type of item was written for each
--passage.-.-.-.The-itmms-were-then-administered-to
samples of subjects enrolled in grades four, five,
and six. (p. 361)

Bormuth found that "the intercorrelations were high and fairly.uniforut

across the different types of tests" (p. 363), and concluded that "clearly

one factor accounted for the preponderance of the variaace. Further, there

was little difficulty in applying the _a e of reading comprehension ability'

to that factor" (p. 364)0 ,

Though Bormuth's study'is an important contribution to cloze research,

labeling the factor upon which both types of tests loaded reading comprehen-

sion "ability" is an unfo tunate misnomer that obscures tmportant distinctions.

Standardized comprehension tests are refined highly developed tests of

general verbal ability. Except for the opinions of three "reading specialists,"

Bormuth made no effort validate his multiple choice comprehension tests.

Bormuth's criterion test, in c ntradistinction with standard comprehension tests,

68
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is weighted toward "literal cornprehension" (e.g., 108 vocabulary items,

63 items dealing with explicitly stated facts, and only 36 "inferential"

it Furthermore, Bormuth compared eloze and comprehension test scores

on the same passages, resulting in a measu e of what Renkin (1965) calls

"specific comprehension" or comprehension per se as distinguished from

Weaver and Fingston s (1963) atte pt to measure "general comprehension"

or "general verbal ability."

Several other investigators have constructed ltiple-choice and sen-

tence-completion comprehension tests in order to compare cloze scores with

comprehension scores on the same passages and thereby to evaluate the cloze

preidedU a measUreof specific camprehens -n.- Correlations between-

cloze test results and camprehension scores on the same passage

generally high as would be expected in Light of the preceding discussion.

Taylor (1957) get a correlationeOf 080 Jenkinson (1957) 082' Friedman (1964)

.90 t .91; and Bormuth (1962) .73 to .84 (-- .93 when cloze tests and

comprehension test results wee combined first and then correlated).

In summary, the cloze procedure appears to be a
highly valid measure of the specific comprehension
of a particulav message. In fact, it is a more accurate
measure of specific comprehension than of general read-
ing skill as measured by standardized reading tests.
(Rankin, 1965, p. 136)

It should again be noted, however, that the criterion tests used in these

kinds of studies of the cloze procedure are seldom validated (Potter, 1968).

Info= -ti The doze procedure has also been u5ed to measure

tion gain" (sometimes ref_rred to as rkm Letig_ " ":eading," or

laring gain"). information gain is asseseed by testios maprehension

before after reading the passage upon which the te5t is based, and then

taking the diffe -nee between the two scores as a measeve of information
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gain. 16 In an attempt to test "learning" (informatio ith the cloze

procedur Taylor (1957) constructed five different test forms based upon

long (3 240 words) technical article. As criterionme -es, Taylor used

"two match.ed comprehension tests," one designed to measure pre-test know-

ledge of the material in the article and the other to assess knowledge -f

it immediately after study. He then const :eted three forms of a pre-reading

cloze test and three forms of a post-reading cloze test on a 207,

sample of the same article. The type of deletion varied from any-word,

to "hard" vords (nouns, verbs, and adjectives), to "easy" words (verb

auxiliaries, conjunctions, pronouns, arid articles) on the three forms.

Students were allowed to study the article immediately before attempting to

restore missing words on the post-reading cloze. Taylor concluded that

"!anY, and fhardt [cloze tests] yielded equally signifie nt Learning gains,

ones somewhat Larger than the corresponding comprehension tests did" (p.16),

in order to select a representative samTle of the 3 _410 word article for the

cloze tests, h weyer, Taylor mechanically selected eight nite-line sub-

samples for a totaL of 650 words, and artificially joined them together.

The results axe therefore suspect as a neasure of the comprehension of

connected discourse..

Rankin (1957, 1959) also attempted to measure knowledge gain with the

cloze procedure and found the most significatt gain scores with T modified

16
'The kind of "information" gained obviously depends on the kinds of

comprehension questions, so there is no more specificity inherent in the
use of "Information gain" than there is in "comprehension." Subtracting
pre- from post- reading test scores does, however, allow the investigator
to reduce the measure of pre-test knowledge in test scores. If comprehension
is the assimilation of information in the teme to cognitive structures in the
reader, such a reduction is absurd.

17
Usually referred to as "pre-cloze" and "post-e1oze" tests in the

literature. 711e standard cloze procedure results in a pre-cloze test.

7 0
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cloze p_ edure. :ion oetweem tne pre-cL oze, uviau-vcJ_v cit

test and the 'terion test was .86 (corrected for attenuation )" (R.ankin,

1974, p. 137

Colema_ and Wier 1968), using the standard, any-word deletion, found

that "the ctoze score before reading...is measuring essentially the same

information as the -1 ze score after reading. corr lation batween the

two was .93" (p. 374). They concluded that "the bilateral constraint is so

great that surprisiagly little information Ls added to it by reading the

passage" (p. 374). Greene (1964) also found Little differ- ce between pre--

and post-reading cloze scores when-del tins any word liore research is

needed, but odi-fiCa 10115 f the cloze procdure

tests of informati gain (Rankin- 1974).

be nbre'Vlable as

Lrit_p_r_tt:-.133iSL.c!.ze Scores. Several .,tigators have attempted to

develop standardh for imterpreting cloze

that a score of 38% Tect restoratio:

es. Bernuth (1967b) Jetermired

18
ntional cloze tess on a conv

is equivalent toD 75% on a specially constructed, multiple-choice

comprehension test on the same passage (a test "specific comprehension"

as defined above ). tf the multiple-choice score is corrected for guessing,

the equivalent e score is 43%. Since the cloze test was a inea re

f "specific" rather than "general comprehension" and since the m- pie-

choice test was mot validated against any established comprehension testt

the results of this study cannot be generalized. In 1968, however, Bormuth

used the California Achievement Test as a criterion measure and found that

A "convertional" or "standard" cloze test is defined as a cloze test
where passages are 250 words or more in length, every fifth word is deleted,
only exact-word reTlacements are scored as correct (minor raisspellings excep-
ted), and the test is given under untimed conditions. Most cloze research
has conforned to these strictures (Potter, 1968; Ramkin, 1974), hence the
label, "cenventimal" or "standard."

7 1
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cloze scores-of 447. and 57% were.compa able to reading aChie -e-nt

test scores cf75% and 957. respectively. Rankin-and Culhane (1969)

came within = average 3.1 percentage points of replicating Bormuthis

1967 results, ith gr ater differences toward the extremes, uparticularly

toward higher naltiple-choice percentage sc es" (p. 197) which they

attributed to ceiling effects on Bormuth's nultiple-choice test. Table

3.2 indicates the con arable scores in all three studies.

Table 3.2

Cloze -Test Percentage Scores Comparable to 757. and 90
Criterion MUltiple-Choice Scores

Corre.1

Criteria Born t 967) Bormuth (1968)

757.

907.
33

50 57 61

ulhane

In light of the fact that two of the three nultiple-choice tests were unvali_

dated, that the inconsistencies in the conception and net re of comprehensir.n

between the three ultiple-choice tests affect comparable close scores

rather stroggl7y as indicated in Table 3.2,Rankin and Culhe (1969) con

that "it is now possible for teachers to interpret cloze scoreS vial some

degree of confidence by using specific percentage points as critetia of

acceptable performance" (pp. 197-198) seans overstated.

in the most thorough study of cloze crite-ion scores to date, Bormuth

(1971) ecplored the relationships between conventional e tests and .Var uS

criterion measures, including "Treasures of information gain, rate of readi

willingness to study, ard preferences for the subject matter, stYle, and

level of difEiculty" (p. viii). Cloze scores and multiple-choice or se-ierlQ,e,

completion scores were compared on identical passages.

7 2
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conceptualized as "inforaation-gain," the difference between pre- and post-

reading scores on the mmltiple-choice ox s'ntence-cornpletion tests. The

notion of comprehension was further restricted to "the information explicitly

signaled" in the passages (p. 21) or to "what is commonly called literal

cumprehension" (p. 117).19 Though Bormuth's nmdel is admittedly inconiplete

and tentative (p.' 20), the results are generally consistent with previous

studies. The relationships betwee_ el ze scores and information-gain sc--es

varied considerably from grade to grade as illustrated in Figure 3.1. Bonmuth

interpreted clozt -c- -es between 35% and 4970 as indicative of the
-

appropriateness f :he text for instructional uses, and cloze scores between

507.a _d 70% as 1-ndi atLve of independence revel textual material.

Bormuth's study, as mentioned prey,usly, is primarily concerned wi

"standards of readabilit " but Hansen and Hesse (1974) used these criterion

cores to interpret compr t.r.:nsion test: 0 _res in Madison public schools,

and the results were unexpected. Large proportions of the students seemed

to be reading bel w the iLteracy level as defined by Bormuth's criterion

sc res. It shc;uld be noted, how ver, that Hansen and Hesse (with Bornath

as consultant) used cue passages of less than standard length (60 to 70

words) whereas Bortriuth's criterion scores were developed with passages of

250 or more words. Moreover, Bormuthtms criterion measure in the 1971 study

was again unvalidated. Much nmre work needs to be done on cloze criterion

scores, and,until firmly established, cloze scores must be interpreted

cavtiously. Finally, research'on clo'ze criterion scores has been limited

to the standard cloze procedure and

and type of deletions.

inapplicable to variations in format

190n the basis of this assertn alone, Bormuth's contention that cloze
tests involve a broader range of skJ.Ls than those_"normally identified and

measured in multiple-choice comprehension tests...[including] those that are
so cmmplex and difficult that they fall above the upper limits of the multiple-

choice tests" (p. 32) is misleading. The notion of "information gain,' in this
study is hardly comparable to the critical reading skills assessed by standard-
ized, multiple-chodce comprehension tests.
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Figure 3.1. Regression of information gain scores on cloze scores
(From Bormuth, J.RDevelopment of Standards of Readahility: Toward A Rational
Criteriod of Passage Perforflaace. Final Report. Chicago: Uryorsity of
Chicago, June 1971, p. 102. [RIC DOCUMENT ED 054 233 ]
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Deleticyt tyres.. Though most researchers have used the standard, any-

word deletion procedure when investigating the cloze, there is some evidence

that the deletion of particular parts of speech (e.g. , nouns) may be used

to sepaLte cOmprebension.p2z se from general verbal abilitieS-. in the

discussion of "information gain," for instance, it was noted Ehat the

deletion of nouns, verbs, and modifiers ("lexical" or content" words as

they are coiuuonl3r called in the lite Atre)
20

seems to produce better reading

gain scores than conventio 1, any-word deletions. Further, Rankin (1974)

maintai _ that "the almost exclusive reliance upon.. 0 [the Standard] cloze

has strengthened the influence of general verbal abilities and intelligence

upon the cle e ineasurethen t of reading _prehenSibrin-CP.- _y investi-

gators [Taylor, 1953; Rankin, 1959 Fletcher,''1959; Deutschet al., 1974; Ruddell,

1965; Schneyer, 1965] have found s. bstantial correlations between cloze

scores and imeasures of intelligence, especially general verb 1 ability.)

Taylor (1953) and Rankin (1959) compared any-word deletions with "lexical"

deletions and found that correlati -- between cl ze scores and IQ were

diminished hy deleting only "lexical" words.

In a more elaborate effort to explore the relationships between types

of deletions and comprehension scores, Louthan (1965) constructed seven

di_ferent types of cloze tests from each of 24 prose passages, 500 to 600

words long, using a 10% deletion ratio, 21 and adMinisteted ihe tests

to 236 seven:h -grade pupils. The seven kinds of deletions were any-wor

20
Any-word deletions, on the other hand, are commonly called "structural"

deletions on the assumption "that the total amount of structural meaning in
a passage would be reduced more than the total amount of lexical meaning,
if cloze tests were constructed by deleting every 'nth word" (Rankin, 1974,
p. 4). "Structural deletion" was an unfortunate phrase, however, and only
created confusion (Rankin, 1974),

21
-207, _s "standa=d",
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nouns, verbs, modifiers, prepositions and con3unctions, determiners, and

pronouns. A control group got passages with no deletions. The pupils

att-empted to replace the missing words on the eloze passages and then

answered 12 "comprehensionuquestions (six "fa tual" and six "inferential")

on tho _ same passages without referring back to the passages.
22

Louthan

found that the deletion of "lexical" words significantly affected student

ability to answer comprehension cpcstions and concluded'that nouns, verbs,

and modifiers "are the basic meaning carriers of the written language"

(p. 297).

Several other investigators have analyzed deletion types In the cloze

procedure. Ohnmacht et al. (1970), for example, studied "the relationships

of flexibility of closure and speed of closure to a number of cloze tasks

representing structural [any-word], lexical, concre e, and abstract deletions"

(p. 206). Like Louthand Ohnmacht et al, concluded that "a lexical deletion

is considered to sample a different construct, 'camprehens n because

nouns, verb , and adjectives seem to have a good deal to do with such 'com-

p hension' components as vocabulary" (p. 215). Bickley, Weaver, and Ford

(1968) also investigated the effect of deletion by grammatical categories.

When nouns, main verbs, adjectives, and function words23 were deleted separ-

ately, "only the deletion of nouns had a significant effect on S's ability

to supply-multiple-choice answers" (p. 614). Moreover, ref- ing to a

pr vious study,
24

bickley et al. note that "the nost deleterious conci'tion

was the blacking out of nouns, main verbs, and adjectives [simultaneously]

leaving mostly the function word categories; Ss who had no reading paragraphs

22
It should be noted that the directions for this test

strengthen the memory factor in comprehension (see Carroll,
making it more difficult to answer questions when "contentu

23
"All words blacke.:: out except nouns, main verbs, and

2
eaver and Bickley, 1967.

76

administration
1972), necessarily
words are missing.

adjectives" (p. 613).



at all did better than these Ss" (p. 614). Bradley (1970) extended the

findings by Bickley et al. to "lower grade and age levels" (p. 92).

In general, then, it seems that restricting deletio to so-called

lexical words in, the cloze procedure reduces the syntactic while heightening

the semantic camp nent in doze scores. (It is neither possible nor desi able

to eliminate the syntactic component since it is part of the process of

comprehension. L xical wo ds obviou ly aarrv structural as well as semantic

inf aation ) In light of the small number of studies devoted to deletion

types, however, such an interpretation of the findings is tentative especially

considering the vague and various notions of comprehension eviden ed in the

multiple-choice, criterion neasures. Indeed, as Ohnmacht et al. 1970)

remark,

The fact that responses to cLone tasks reflecting
essentially gross deletion strategies align them-
selves with crude measures of comprehension does
little to shed light upon the fundamental nature
of comprehension other than to indicate that ona
can measure what passes for comprehension in more
than one way....Researchers using the cloze procedure
ought to give careful consideration to language opera-
tions and to rational operations which are implicit
in verbal activity and they should construct deletion
patterns which seem to relate to these operations.
Rather than standardizing a particular cloze deletion
type, exploration of a wider range of deletion types
which are related to particular linguistic and
psychological hypotheses is needed. (pp. 215-216)

Summar ancytc_!_anclusion

The cloze procedure was developed as a "new tool for measuring read-

ability" in 1953 and more than 20 years of research since then has firmly

established th loze as a neasure of readability, comprehension, and related

areas of inquiry. As a measUre of readability, the cloze has proven f

more accurate than readability formulas, but the camparison is misleading.

Any tool that measures is likely to be more accurate than one that predicts.

77
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The accuracy of mess however, in no wise satisfies the need for

ability. As a matter of fact, most passages on cloze comprehension

tests are graded for readability with the Dale-Chall formula (Potter, 1.960,

A§' a test of readability, the cloze procedure sacrifices the convenience of

!dictability for the accuracy of measurement.

But it is pointless to campare the cloze procedure with readab

Mules. The doze is an unorthodox comprehension test which is

construct that it can be used to determine the comprehensibility (read

ability) of any text for a particular gr up of students in short ordarA

her than camparin the clone procedure with readability formulas, it

be more meaning u pare the doze with the traditional comp

n tests used as criterion measures in developing readability ni-Uss

Roadability formulas, for example, yield consistently higher predictive

validity coefficients when the doze is used as a criterion measure, and

this implies that the cloze procedure is more accurate as a test o

ohension than traditional comprehension tests. The emphasis in

h has gradually shifted from readability to comprehension.

easure of reading comprehension, the cloze has several advan

over traditional, multiple-choice cmprehen ion tests. As noted

previously, doze tests are easy to construct, requiring no particuler

exper ise in language or testing. Moreover, doze tests sample the syntaCe.

ic and semantic content of a passage more objectivnly and thoroughly than

any other compr hension test. Most tmportantly, the cloze procedure

not disrupt the process of comprehension with extraneous difficulties and

processes in the form of qu.estions which r-.:r ccme.tiines mere difficult t

prehend than the passage itself.

7 8
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On the contrary, guessing miing words in connected discourse seems to

that is,be very similar to the way skilled readers actually read .

appears to be a "psycholinguistiC guessing game." Readers nake decisions

about the interpretation of the interrelationships among the words of the

discourse based upon the informtion they cull from the actic and

antic cues in the text and their previous verbal and no rbal experience.,
25

These interpretations in turn create expectations in the. 4nd of the reader

for congruous information.
26

lam A.oder then-"reads ahead, " "predicts words

and groups of -ords he has not yet read on the basis of his expectations about

the text. The cloze procedure, rather than disrupting this process with

extraneous skills, only slows it down, forces the reader'S attention to the

linguistic information in the teXt th,t partially governa his interpretive

decisions, the resulting expeo tions of congruous inforMation, and the

predictions about the parts o the text not yet seen. The- cloze procedure,

that is, forces the reader _to on the syntactic and Semantic context

surrounding the missing words., Thus the attention is wham it belongs

in the comprehension of printed dtScou _e--on the interanimation of words"

in the text and on the integrative faculties of the rea

25 The reader's guesses are aLo predicted on the basis of his own

syntactic and semantic "system. There is evidence that readers store the

text as paraphrase, i.e., that they process text for moaning in terum of

their mgn syntactic '1-1c1 semantic system (Lenneberg, 1967). If there is

little or no congruence between the syntactic semantic systems of the

text and those of the reader, the text is of course incomprehensible to

the reader.

26 Good writers, of course,, Way" with these expecta tions, delaying,
nomentarily thwarting them, surprising the reader with a MOre inclusive

resolution than he had expected* This kind of "play" goes on within sen-

tences as well as in larger, thematic units.

7 9
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In the process of emphasizirc context, the cloze procedure niay tend

focus attention on smaller syetaetic and semantic units than woutd rdi-

narily be the case in perusing a text for meaning. A few studies based

upon a lhnited number of passages indicate that most of the synta tic and

semantic information needed to supply missing words in connected discourse

comes fram the six to ten words s.trrounding each deletion.
27

The tLze

procedure, that is, seems to force eonscious interpretation

discourse that a skillful reader Would ordinarily subsume ( or

"chunk" as the process is sometimea labeled) in larger units of tarnng.

That is., "in comprehending sentences in discourse, Ss construe hemet

or 'sche they reduce the information into larger semantic un

(Dooling, 1972, p. 60). Forcing take reader to consciously interpreb smaller

semantic units, however, does not in itself indicate an insensitivi y to

larger setmentic units (both "expliei- and "implicit")
28

which bind the

sentences of a discourse in_o a-larger unity -f _ :ening. As a matte- of

fact, disrupting the normal order of the discourse causes cloze acores to

fall off, and this surely indicates a sensitivity to context beyond the six

to ten words sur7ounding the missing word. The extent of that sensitivity,

however, is still an open questiOe.

Additional evidence for the validity of the cloze as a comprehecsion

test comes from correlational studie . Correlations between cloze sec es

27-Whether or not this is a g leral feature of written English teniains
to be determined. The interplay between immediate and remote cofltet can
vary greatly from text to text, *114 the effect of this variatjQn O con-
textual constraint has not been atudied.

28e.g., themes Or tone. A particular restoration might be aptopriate
to its iefflediate syntactic and semantic context, but violate the tone of the

message as a whole. (When studenks, queried about their guesses:, respond
that it "sounded right," thelr explanation may not be so superficial as It

sometimes seems.)

80
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and scores en standardized, no,. referenced tests of reading comprehension

enerally sub tantial, and this .is tndicative of the validity of the close

a measure ef general comprehension or the abilqy to comprehend the kinds

reading materials sampled by the test.

That such corre1ation s are substantial rather than high is co

h the foregoing analysis. Stanaardizcd, norm-referen ed tests of reading

comprehension are b ased toward a conceptualization to reading as reasoning

and emphasize general verbal ability at the expense of more specific and

fundamental comprehension skills. Close scores, on the other hand, have a

sistent

strong syntactic factor. Moreover, ed. above, there _seems to be

predominance of intrasentential constraint governing the restoration of

missing words in close tests. These two observations suggest that the Hose

procedure measures a lower level of comprehension than standardized norm-

referenced tests. The tendency of close scores to correlate higher with

the vocabulary than with the comprehension sections of standardized tests

provides more evidence of a similar sort. The standard close procedure

thus seeme -sure a level of comprehension somewhere between ,the polar

extr ea rre.ted by vocabulary and comprehension scores on standardized

Findings from studies of the close as a test of specific comprehension

or comprehension per se (as dist' -guished from general verbal ability) alSo

imply that doze restorations make fewer deaands on the reasoning powers of

the reader than items on standardised comprehension tests. Correlations

between acne scores and multiple-choice comprehension scorcs on the same

passages are consistently high. Moreover, an examination of test items on

these specially constructed. multiple-choice comprehension tests indicates a

bias toward "litei.al omprehension" (because such items ate easier to write

and replicate?). Thus the cloze is,usually considered more valid
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as a test of specific than of general cmnprehension and seems to get at more

fundamental comprehension skills than standardized, norm-referenced tests.

Finally, selective deletions (e.g., verbs only) in the cloze procedure

raise the possibility-of Identifying and manipulating the role specific

linguistic components and form classes play in the comprehension of connected

discourse. Conceptualizations of comprehension could then be stated in such

a fashion as to lead to testable hypotheses and mnpirical investigatiofl.

There is already some evidence that comprehension se can be ext 'cated

further from general verbal abilities and reasoning processes by limiting

deletions to lexical words (nouns, verbs, adjectives, and adverb ). Deleting

only lexical words also seems to reduce the syntactic while heightening the

semantic factor in cloze scores. The multiple-choice cloze testing system

described in the next section of this report is a further extension of this

line of inquiry.
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CHAi-TER IV

SPT-T7D1 CLOZE CERCISES IN A MULTIPLE-CHOiCE FORMAT

Twenty years or eloze research has neither produced aa entirely satis-

factory cloze compre'ension test nor has it silenced the critics of the cloze.

While the standard cloze procedure has some decided athrantages ever traditional

eomprehension tests, it also has some serious liabilities. Mo t cloze research

Is based on the any-word, every-fifth-word deletion pattern, and the elmost

exclusive use of such a pattern see e to have resulted in a measure that loads

too heavily on syntax and gene al verbal ability (Rankin, 1974). In addition,

the fre esponse cloze, where the student writes in the missing word, is not

amenable to m ehine scoring and --ekes a horrendeus task out of scoring tests,

particularly with large numbers of students. The modified cloze procedure

discussed in ehis chapter is an attempt to respond to these and other-criti-

cisms of the cloze procedure as a test of comprehen

The 5 ard Cloze Procedur

defined in the preceding chapter, the "standard" or "conventional"

cloze procedure is a mechanical technique for deleting every fifth word in

a text of at least 250 rds and replacing the deleted words with underl ned

blank- of a -tandard size. Students who have not been allowed to read the

original text are then asked to write in the missing words with no other

clues to their identity than the mutilated text. There are no time constr ints

on the task and only exact replacements are counied as correct.

System for Pupil and Program Evalea ion and Jevelopment.

5=1 3
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Advantages

Question7freejtem tre. The standard el e procedure has everal

obvious advantages over traditional reading comprehension -hests of the pa.-

sage and question type. Most commentators point out the ease and objectivity

_f constructing a cloze comprehension test--there are no questions to write

and no sets of di-tractors to produce; indeed, given a passage, there are

no subjective decisions of any kind to make. Considering the theoretical

and practical difficulties posed by the constructionfof traditional compre-

hension (3st ite. ms, that is no mean advantage. It/Was argued in the first

two chapt:s of thi5 proposal for instance, that (1) it is incumbent upon

the test-maker to specify and control the relationship between text and

test items else there is little nossibility of determinihg what the test

measures 2) traditional_ items, including the I item, either con-

trol the relationship between item type and text to the exclus_on of the

semantic component of the discourse, or introduce the test-writer's own

idiosyncratic interpretation of th text 5.nto the test items, thereby ac-

rificing objectivity arid passage dependency. In addition, the test items

tAemselves often introduce comprehension difficulties which are extraneous

to the test passa es. If the cloze procedure can avoid such problems and

still produce a viable test of comprehension, then it is a boon to test-

akers and teachers alike.

Comarable to the reading proe.ess. Another major advantage of the

doze procedure, less often mentioned in the literature, is that a cloze

comprehension test elicits decisions from the student which are very similar

to those decisions stude-As ordinarily make in attempting to comprehend

printed discourse. Reading is a constructive language proce-s. that

any reader has to reconstruct the meaning intended by the writer from minimal

4-2
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information on the prin ed page. The interaction between the reader and the

text might be described in brief as follo- The reader comes to any segment

of connected discourse with expeetios about what that discourse means

based upon the verbal and non-verbal context in v '111 it occurs. Likewise,

the reader comes to any sentence in the discourL ,h expectations about

what it means based upon his apprehension of the meaning of previous sen-

tences and the verbal and non-verbal context in which they appear. Given

the expectation of !ilea!" g of a particular sort, the reader then searches

for the logical subject and logical predicate of the sentence which will f%11-

fill that expectation. In effect, the reader makes an tyvothes- about what

a sentence means, and then samples among the linguistic clues to meaning in

the text in an effort to verify his hypothesis. (An "objective" er is

a fiction; readers are always biased --that is, selective in their perceptions.

If the hypothesis is_ quickly verified, the sampling procedure can be very

attenuated. If, on the contrary, the hypothesis is lot immediately erified

( -d readers can be r rkably blind to contradictory information), the

reader may sample mc nisively in an attempt to ver fy his original hy-

pothesis or may change his hyp .:sis and sample again. And so on.

Now the demands made by the cloze procedure on student are not far

removed from the psycholinguistic processes implied by this model of re ding

as a nnstructive language process. The cloze procedure does,not unduly dis-

rupt the reading process. That is to say, a competent reader is always "read-

ing ahead," making predictions about what a given sentence should mean, and

then sampling the linguistic clues to meaning in the sentence in order to

verify his predictions. The cloze procedure, in a comparable manner, aSks

the student to predict the meaning and identity of words in a discourse based

upon the .student's apprehensi _ of the meaning of previous 5eneflts of the
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ct: course and the verbal and non-verbal context in which they occur (i.e.,

tbe test directions the testing situation, etc.). e possibility of -con-

structing tho surface structure of the discourse exa-tly as the writer had

intended it even thongh20% ot t e wo are missing is _ made possible

by the natural redundancy of language, the well-for edness of the discourre.

and the shared psycho- and sociolinguistic systems of reader and writer.

These are, of course, requisite condiuions for the comprehensio of any dis-

course, deletions or no, so the cloze procedure requires no peculiarly

redundant texts.

sELELLaaa in addition to e,se and object,vity of test const uction

and a general similarity In the demands that both the reading process and the

cloze procedure make upon readers, the cloze procedure also makes it possible

to identify and control the interaction between text and item type (deletion

type and rate). Analysio of deletion rates, for instance, indicates that

most of the syntactic and sem: tic information needed to replace a missing

word is found in the six to ten words surrounding the deletion. More pre-

cisely, the information neeed to replace function worO6 pre ositionti,

determiners is generally found in closer proximity te the deletion than the

infor--tion needed to replace "content" words (e.g., nouns, verbs) Fillenbaum,

Jones and Rapoport 1963). Thus the extent of the verbal context within

which interpretive decisions are made can be specified in the cloze procedure.

eov(!r, the relative influence of ,,yntactic and semantic clues in the

text on cloze scores can be deto-ned. In the standard cloze procedure, n)--

instance, the any-word every-fifth-word deletion pattern produces a prepon-

derance of the syntact__ component of the text in cloze scores simply because

most sentences have a greater proportion of synta-tic than semantic eines.

Observations of this kind have led Rankin (1959, 974 ) to dub the -t dard

8 6

1+-4



cloze "the structural loze." Crrrelations with measures of the comprehen-

sion of syntactic structures (Simons, 1970; Stedman III, 1971) also indicate

a strong syntactic factor in cloze scores. Since an apprehension of the

yntactic s cture of a s-.tence is fundamental to its comprehension, the

tandard cloze procedure measures a more basic, identifiable level of com-

prehension than standardized comprehension tests.

101 -adv_ a --es

Local redundancy. What is perceived as an advantage from one rspec-

however, can just as readily be characterized as a disadvar from

another. Carroll (1972) for example, ha- cri 'Azad the standar cloe for

its dependence on syntactic cues and insensitiv ty to the train of ideas that

runs through a discourse and binds it together. Brown (1970) also identifies

the standard nioze as a more rudimentary measure than comprehension,assimi-

lation to cognitive c tegories. Though it is Impossible to separate syntax

from comprehension, in general, it does seem to be true that the standard,

ar -word, every-fifth nrd deletion pattern produces a measure of comprehen-

aion unduly weighted toward syntax and thus unduly dependent on local redun-

dancy.

Sxact-ord-only. In comparing the cloze procedure to a model of reading

as a constructive language process, it was noted above that the atandard cloze

procedure required a student to predict not only the meanings of words but

their smecific identities. The difference between predicting meaning and

exact-word-only replacements of miasing words marks a clear line of demar-

cation between the standard cloze and the model of reading.as a constructive

language process. While the reader ordinarily tries to reconstruct the mean-

ing -f a written message as repr sented by the orthographic system on the

prinred page, he may do so in terma of his c nsyntactic and sem- tic
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structu es. That is, when asked to recall the meaning of an utterance, a s u-

dent will often reply in terms of his own competence; he reconstructs the

meaning in his own language pa ern SlobLn and Welsh 1967), for example,

cite the following exchange bet een a model and -one-half -ear-old

child;

Model: This one is the giant, but this one is little.

Child; dis one little, annat one big. . 8)

(Fillenbaum [1970] cautions, however, that memory and comprehension are

easily confused in such analyses.) Moreover, the sampling procedure of the

model of reading as a const_Lctive language proce also implies a rouga

match (rather than exact replication) between the surface structure represent-

ed in the orthography on the printed page and the reconstructed massage in

the mind of the reader. Finally, it was posited in the second chapter of

this propogal -hat the suvface structure of languar is never more than an

approximation of the meaning intended by the writer or _he meaning apprehended

by the reader.

The standa-d cloze procedure, on the other ham, LInA) rds that a reader

not only reconstruct the meaning of a message from the clues in the text,

but that he reconst uct exactly the same orthographical representation of the

meaning intended by the writer. Now that is clearly demanding something in

addition to "comprehension." Rankin (1974), as a matter of fact has cau-

ticned teachers against trying to justify exact replacements when using the

close procedure as a teaching device. Goodman Cited in Fiske, 1935) lias alse,

warned teachers against "correcting" student approximations of a text white

reading. Standard lose scores therefore seem to indicate something m re

than a studen apprehension of meaning in connected discourse.

Taylor (1953) who brought the close procedure to the attention of the
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reading field, was quite clear about the relationship between cloze scores

d the apprehension of meaning: The percentage of correct responses on a

standard close test indicates "the extent of likeness between the language

patterns used by the writer to express what he meant and those possibly

differe t patterns which represent readers' guesses at what they think the

iter meant" (p. 417). The match between the language patterns of the

writpr and reader is more demanding than comprehension normally makes upon

a reader. As a consequence, close scores are usually quite low in compari-

son to sc res on traditional comprehension tests on the same passages.

Passage length. Moreover, the great range in the difficulty of replac-

ing individual words on a closed passage makes it necessary to use passages

of 250 or more words so that the test score reflects a measure of the average

difficulty of the passage. Bnt nassages of that length make domain-referenced

test ng difficult--few representative passages could be used in the time

available in any testing period. Furthermore, a great (haphazard) range in

difficulty indicates that the te -maker is incapable of specifying exactly

what the test measures since the interaction between text and dnletion is not

sufficiently speclpied Arolled. While the standard close procedure

has obvious advantages over traditional comprehension it still amounts

to another global measure of "comprehension," whatever that is.

d scoring. in the standard close procedure, students have to write

in the mssing words, and test administrators must score each test labo_'ously

by hand. Nothing so reduces the utility of the close s the necessity of

hand scoring. Until a viable close procedure developed in the multiple-

choice format, the close procedure will be relegated to use in small cla---

rooms only.
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The_Modified Clone Format of the SPPED Glaze Exercises

The disousrAon of standardized, nor_-referenced reading comprehension

tests, wh-items, and the standard any-word deletion type of the conventional

cloze procedure should make it evident that none of these it m types produces

a satisfactory test of literal comprehension. Among the three item

discussed, however, the cloze procedure clearly offers the best possibility

for objectively and thoroughly sampling the student's apprehension of "the

grammatical and semantic relations which obtain within and among the sentences

of the disce-rse."

Moreover, the cloze procedure offers the test-maker the opportunity to

ir_trtify and control the inter ction between characteri tics the student,

the text, he item type, and the testing situation. Any test of reading com-

prehension should identify and control the interaction of such ch:c1cteristics

in order to spe ify what the test actually measures, but the need for an

explicit construct becomes particularly acute when t is made to label

a test or subsections of it according to the "le7e1 .omprehension (e.g.,

te al, inferential) it attempts to assess. The t te of pscholingustic

knowledge, however, allows for nothing more than a first, tentative effort

identify and control such interacting characteristics. What follows, then,

is (1) a brief, condensed, and tentative statement of a construct of literal

prehension based upon the evidence and analyses adduced in preceding chap-

ters of this proposal, (2) a rationale for thc modified clone format adopted

in the SPPED clone exercises based upon that const uct, ard (3) a descripti

of the actual construction of those exercises.

A Tentative Construct of Literal Comprehensibn

Since reading comprehension was defined in Chapter II as the apprehen-

sion of the meaning(s) of written discourse, it is evident that comprehension

9 0
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is a successful synthesit_: of the ,:ompetence of the student with the demands

made upon that competence of the written discourse in

question. In the testing situttion. r ;),articW.ar dmands made upon the

student's competence _ oitroltd by test items. Contingent

circumstances exte nal to the studee. u cr affert u vorc,:=!_ :i, thesis of

featurP7i of the text accessed by the t:c:t LLem s and the competence of the

student are considered part of the test situation in this analysis. In

addition the disnosit_ nal limitations of the student can affect either the

attainment of the requisite competence or the use of such competence in the

testing situation.

Characteristics of the student. It is assumed by the cons ruct tlia

'udents who can comprehend at the literal level have gone throu the nor-

mal stages of cognitive and linguistic development appropriate to their

chronological age group. More specifically, assumed that these students

'have no physical ol .:ychological impairments that hinder normal language

development, reading ability, or test performance. IQ's of these students are

assumed to be 85 or hi If any of these assumptions is violated, then

students may not perform as predicted below.

It is hypothesized that comprehension at the literal level demands the

same cornpetencies and no other competencies on the part of the 6tudent at

any grade level. Two of these com etencies are: a general knowledge of atan

ard-English-speaking societies
2_ ba-ic competence with the English

2 A distinction is made here between language- and culture-specific

competencies. Speakers of standard English as a second language, for example,

may have the linguistic competence to comprehend many texts at the literal

level, but culture-specific knowledge, with which writers usually assume readers

are acquainted and which they therefore fail to state explicitly, fra:.r, on occasion,

thoroughly confound the non-native speaker's efforts to comprehend literally

a given message.
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guage. Basic 1inguist.c competence subsumes (a ) lexical knowledge, (b) a

semantic rule system for selecting appropriate senses from the meanings of

lex cal items and ) a syntactic rule ..ystem for interrelating selected

lexical senses. A hird competency is the ability to recognize and dif-

ferentiate between different orthographic representatiom; of different lexical

items and theii sequential appearences in unique combinations in print as

sentences of the English language.

Characteristics of the text. The literal comprehension of connected
_

discourse assumes that (1) the text in question in in fact connected dis-

course. The reading materials must be grammatically and semantically well-

formed sentences in standatd English that pursue a particular topic, 't a-

tion, description, idea, etc., coherently; that is, there is no willy-nilly

introduction of new topics ideas, etc., from sentence to sentence in the

text. In addition, it is assumed that the text has in fact a literal level

to be comprehended; that is, that the discour-e is not so excessively idio-

matic, metaphorical, or esoteric as to confound delibrately any effort to

comprehend it at tAc literal level. If either of the above assumptions is

violated, then students may not perform as predicted celow.

If the student has the competenci.is outlined above and the text does

not make excessive dernand u those comp-Aencies, then tne student, properly

motivated and given the opportunity and nitions to do so, will comprehend

the text at the literal level. That i-, the student will apprehend "the

grammatical and sema tic relations which obtain within and among the sentences"

of the text. If the student fails to comprehcnid literally, then the text

The construct is stated in erms of the English language '7ut could

ean ly be restated in terms of any other language or :n general terms.

2



has exceeded his psycholinguistic competency. That is, the syntactic struc-

tures in the text are too complex for the student to "parse," and he

vocabulary and concepts in the text surpass his lexical knowledge.

Characteristics of the test iems. The apprehension of the literal

meaning of connected discourse is defined as the apprehension of "the gramma-

tical and semantic relations which obtain within and among t*-- se tences of

the discourse." That the conte t for interpretation .1d, insofar

a definition

of the

.11 the psycholingpistic competency of the

as possible, to the sentences of the discourse itself.

literal comprehens is consid: the lowest possible s

linguistic components of the

student that can be labeled cot, .-;nsion of connected discourse without vio-

lating conventional understanding of "comprehen o:" or "connected discourse."

Test items which purport to measure literal comprehension, therefore must

access "the grammatical and semantic relations which obtain -ithin and among

the sentences of the discoL 5 " and only those relations. Passage dependency

then, is essential to literal comprehension test items. That is, if the

grammatical and semantic information necessary to the selection of the

correct response from among a se

the set of responses or other unspecified contextual features, then the c

rect response cannot be cited as evidence of literal comprehension. t1oreover,

test items must sample obje ti ely and adequately among the grammatical

semantic relations of a di cou se, or test scores may not be cited as evidence

of the literal comprehension of that discour e. For example if the item

type sut-,rdinates the semantic component of the discourse to its syntactic

component, :hen correct responses t_ such an item type may not be pre ented

as evidence of literal comprehensi n.

If, however, the item type accesses only the grammatical and semantic

of responses is present in or implied by
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_tions of the discourse, and does so thoroughly and objectively, then cor-

rect responses to such item types can be s pvidence of litrai com-

prehension and no other "level" or "degree" ef eomprehension. That is, if

literal comprehension is defined as the locst possible synthesis of the

linguistic components of .he whole text and the psycholinguistic comnet e

of the student, and if the test items only access such a synti,/:,

these test

nothing else.

_haracteristjcs

will measure literal compr ?tension or no comprehenslon and

ing situation. t1ose criteria that

normally apply in testing situations in order to elicit the best possible

performance fr_, the student--e.g., ni

distractions,

time of day, , minimum of

etc.--are assumed by the const uct, literal comprehension.

additiosal assumptions a

Two

essed: ( ) Student must be familiar with the

item tyme Uncenventinnal item

may not perform as redicted.

carefully through

-age

bvious?,y requi,re training, or students

udents must have sufficient time to work

1 the test passages. Students who are rushed through

on a test may t perform as predicted. Other than the motivational

factor, the test situation shoLild be e- entially neutral to the construct

literal comprehension.

Rationale for tilt,. Modified Close Format Used the SPPED Close Exercises

Delet_ion_type. Only nouns, verbs, ectives, and adverbs are deleted
4

on the assumption that (1) -_ch words ca ry most of the information which is

unique to any given d scourse. Function words (determiners, prepositions,

auxilia y verbs, _. certainly convey information too, but such information

is mostly structural; that is, function words primarily define the interre-

latio- ships between the appropriate son8a:5 of the lexical items of the dis-

4
Only nouns verbs are deleted in grade 1 and 2 materials.
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course. Moreover, though syntactic analysis ip vital to the comprehension

any verbal message, the information communicated by syntactic analysis

alone is not unique to a particular message. Syntax rarely tells the reader

anything he does not atready know (Katz 1972),

(2) Research cited in Chanter III also indicates that the deletion of

nouns, verbs, and modifiers reduces correlations bet een close scores and

measures of general verbal ability or IQ while simultaneously increasing

corr lations with mea ures of " pecific comorehension" and "information gain."

Substan ial or high correlations with IQ are antithetical to the construct,

literal comprehension. In addition, criterion measures used in studies of

,,,ecifc comprehension" and "information gain tend toward literal comprehen-

sion in conceptualization.

3) Fillenbaum et al. (1963) found th:A the grammatical and semantic

information necessary to replace noun- v arid modifiers in connected

scourse tended to be further removed fro the deletion than the infor tion

needed to replace function words. Topical content, for inst7 ce, which is

more likely to affect the particular choice of nouns, verbs, or modifiers in

a en liable to o e dispersed thr ughout the text. It is assumed,

:;ftat the restriction of the deletion ty:le to nouns, verbs, and

modifiers will obviate some of the criticism of the close as a measure of

lo al redundancy and increase the semantic component of the text in close

without eliminating the _yntactic component, Nouns1 verbs, and modi-

fiers also convey structural information albeit to a lesser degree than

fun-tion words.

(4) Finally, deleting only nouns, verbs, adjectives, and adverbs makes

ble to construct a close test in the multiple-choice format. That is,

relatively.few words can function as deter 'ners

English nten e; making up distracto-s for "tne

4-13
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On the oiler hand, the number of words that can ction as nouns in an Eng-

lish sentence is enormous. In addition, deleting nouns, v --1.)s, and modifiers

makt,. it possible ,o select diatrastos that are specific to content areas

(e.g., social -t&dcs), a prerequisite viable distractor domain-refer-

enced test.

Deletion rate. An every-fifth-word deletion rat (2O of the text) is

considered optimum because it samples the grammatical and semantic relations

the text objectively and as thoroughly as possible without depriving the

student of the informat .n he needs to replace the delet-d words. Selective

deletion types (e.g., nouns), howeve:. --,rce some variation in deletion rate.

For example, the test-maker aintain an every-fifth- ord

delet _n rate while deleting on,:,r nouns, verbs - d modifiers, often counts

five words in - text and finds no candidate for deletion. If he backs up

below three worth, be-ween deletions, it becomes very difficult to rerlaoe

missing words with so little remaining, immediate context. On the other hand,

if he count,- too far in the other direction, then the thora ess of the

sample of the gremmtical and ,sear cic relations begins suffer. A t-

maker cannot readily reject passages the grenads _that they create difficul-

ties e adopted deletion pattern, else the passages will represent a

biased sol,ction from the domai_ 'eading materials. Consequetly, the

every-fifth ,nrd deletion rate is adhered to as much as posqible; there

never fewer than three words between deletions; occasionally there are as

many as eleven words between deletions.

Distractors. All distractors are (1

antically implausible. (1) Grammatical

qausibie and (2)

y

distractor can perform p-aperly the ararnmatical fu4ction asc-igned to it by

the syntactic position of the missing word for which it functio as -s-

t actor. For example, if a noun is deleted, the distractors are usually
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ter and apprehended by the reader wttch as literal comprehension, it

posited that the common meeting ground between writers a d reader- is the

-thographic representation of meaning or. the printed page, and therefore

that representation is the closest possible .appr immtion of what the w L

meant, Accordingly, the modified clone pl'ocedure maintains the

insistence on,exact-word-only replacements. The student who.makes a correct

hrpotheis about the meaning of'a missing w rd based upon his apprehe_ ion of

"the grammatical and sem_-tic relations which obtain within and among the

sentences of the discourse" will have no difficmity modi*ing his hypothesis

about tho surface _epresentation of that meaning -when confronted with the

correct answer among a set of distractors. The distractors only behave like

traditional djstraetors when the vocabulary level or the syntactic complexity

of tne p ssage exceeds the student's competence, that is, when the student

can no longer comprehemd at the literal level.

No attempt is made to tampe- with the approximation of the meaning

intended by the author. No attempt is made to iaterpret the text for the

student, to impose the test- riter's own idiosyncratic interpretation of the

text on the text in the form of distractors that compete with the correct

response. Such semantic competition, such aiternate possibilities for inter-

_

pretation,are antithetical to the construct, literal comprehension, which is

rooted in commonality of interpretation rather than nuances of meaning. cran_

nRy (1972) found, for instance, that sem tically plausible distractors in a

multiple-choice clone format int oduce ant numbers of items

clone test that are even more difficult thamthe hardest items on standard

clone tests. Semantically plaus ble distrctors extend the context for inter-

pretation beyond the grammatical and semamtic relations of the discourse which.

is, egain antithetical to the construct, literal comp ehension. It is
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hypothesized that semantically pl sible distrac will also fflaintPin. or

increase correlation- bet-een the cloze procedure and measures of general

verbal ability or IQ. Such correlations are also antithetical to the con-

struct, literal comprehension. Finally, setcantically plausible distractors,

with an emphasis on nuances of meaning, nake the close procedure into a very

difficult vocabulary test. Literal comprehension does not de

sive or refined a vo--zaoula,:y.

The Construction off the SPPD Glaze Exercises

so exten.

The construction of the SPPED Cloze Exer ises vas umdertakeri in order

to test the efficacy cf the multiple-choice close format as a measure of

literal comprehension and as a neans of readily implementing, with repro-

ducible test items, the concept of domain-referenced testing. At the outset,

a plan was devised for the systei tic sampling of reading materials in four

&mains in whi h students are expected or required to read. The domains are:

1. Textual Material in Reading/Literature, Language Arts, Social

Studies, Science and Mathematics;

2. Citizen Material (newspapers and news nagazines);

3. Consumer Materia ( atalogs, advert sing, instructions, and

so fortI); and

Reference Material (test instructions, children's magazines,
encyclopedias, and so forth).

Textual materials were to be sampled at

each grade level, frmm I through 10. Materials in the other do ere

to be a signed to grade levels on the basis of readability scores. Qmaotas

were established for the -number of samples to be collected, at random, for'

each grade and domain. Tle resources used for the sample collection were

the New York State education Departmentl_ Curriculum Laboratbry and dae

State Library.

--A Pilot -Readin

aiditivn, some con sumer pa sages were taken

-idison Public School Stude

9 9
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(Hansen and Hesse, 1972).
4

The selection procedures resulted in the identification of 1,374

passages that were coherent and of specified lengths appropriate for clozing.

Their distribution by domain and grade level is shown in Table 4.1. Table

4.1 also sFiows the distribution of the textual materials by subject matter.

Detemnina

textual domain as well as those in the citizen, consmmer, and reference

domains--we -e subjected to readability calculations so that they could be

order d by difficulty for test construction purposes. The readability fo

nulas used were the Spache (1953, 1960) .and the Dale-Chat-1 (1943). (As TIoted

previously, the doze itself has advantages over conventionaL formulas as

a measure of readability. However, the Spa he and Dale-Chall are widely

used measures, and their utility as rough indices of difficulty is borne

out by the results of the initial use of the cloze pa- sages reported in

Chapters 7111 and IX.)

The Spache is normally used for grades 1 through 3, the Dale-Chall

for grades 4 through 12 and college. Both formulas use average sentenc

length and percent of "hard words" in calculating difficulty. "Hard words"

are those rot appearing on lists of familiar words. The -word list for the

Spach.e formula is "Clarence Stonefs Revision of the Dale List of 796 Easy

Word_ " the Dale-Chall formula it iS the "Dale List of 3,000 Familiar

Words." (7he criteria for difficulty-used in devising both formulas were

graded reading naterials The Spache formula _produces grade level se_ es.

The Dale-Clan fo'-ula produces raw scores interpreted as "c -rected grade

levels." The corrected grade Level for a :raw score of 5.0 to 5.9 on the

Dale-Chell, for example, is fifth to sixth grade.

f readabiLiy.. All of the passages--those in the

4AnotheT 120 passages have been added to t

sion of the textual domain into college levels

4-18
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Grade

4

7

10

11

12

13

14

rota].

101

Tabl e 4,1

Passages for Cloz e Tosting

Domai

Reading Larg1 Arts

Textual

Sci. Soc. St. Total
Citizen Qoualler Eaference

30 78

41
30 71

30 23 20 20 20 110
10

42 20 20 20 20 122 9

36 20 20 20 20 116
10

33 20 20 20 20 113 6 8 12

30 20 20 20 20 110 6 11.

30 20 20 20 20 110 5 9 10

30 20 20 20 20 110 16 15 10

34 20 20 20 20 114 20
II

10.

20 13 6

19
13 10

14 12

11 10

354 160 160 160 220 1054
120 100 100

Gund

Total

78

71

120

131

129

139

136

134

151

155

41

42

26

21

1374
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The range of Spache sco es was divided into six equal intervals, and

the range of Dale-Chall scores was divided into 22 equal intervals. 'This

gave 28 difficulty levels covering grades 1 through college. The raw scores,

difficulty levels, and orig.i-1. grade level_interpretations given by Dale-

Chall aad Spache are shown in Table 4.2.

Use of the readability foLmulas disclosed wide ranges of difficulty

among instructional materials at given grade levels. Both extrenwly easy

and extremely difficult passages that differed markedly from _ther materials

for the same grade were eliminated in the selection process. However,

there is still variation in the number of difficulty levels covered by

grade levels in the textual domain. The grade level of the source was

used as the guide in application of the cloze procedure. Both grade level

and difficulty level are indicated by the identification number for each

passage.

Pre aration of cloze items The p ocedure for word deletion in the

cloze passages varied with the grade of the source. In grade 1 and 2

materials, every eighth w rd was deleted, and deletions were limited

nouns and verbs. For grade 3 and above, every fifth word was deleted.

Deletions included ad ectives and adverbs as well a- nouns and verbs,

In all cases, the initial deletion was made between the sixth and

tenth words. The exact starting point was determined by a table of random

numbers. The number of deletions per passage was fixed by the passage

length, which varied by grade level. The number of alternatives in the

multiple-choice responses also v-ried by grade 1 vel: three alternatives

5
Only the briefest slxmnary of the modified cloze procedure is given

here. See Appendix A for a comTlete description of the passage selection
and item-writing procedures.
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Taine 4.4

Difficulty Levels for Cloze Passages

Readabiliff
. 0 illa

Ray
score

Difficulty
level

Original grade level
assignments by Spachc
and Dale-Chall

S 1.0-1.4 1

P 1.5-1.9 2

A 2.0-2.4 3
2

C 2.5-2.9 4

3.0-3.4
3.5-3.9 6

D 4.50-4.74 7 4 ,

A 4.75-5.99
L 5-00-5.24
E 5.25-5.49 10

7 5.50-5.74 11

5.75-5.99 12

H 6. 0-6.24 13

A 6.25-6.49 14
7-8

L 6.50-6.74 15

L 6.75-6.99 16

7.00-7.24 17

7.25-7.49 18
9-10'

7.50-7.74 19

7.75-7.99 20

8.00-8.24 2

8.25-8.49 22
11-

8.50-8.74 23

8.75-8.99 24

9.00-9.24 25

9.25-9.49 26 13-.15

9.50-9.74 27 loge)

9.75-9.99 28
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at grade 1, four grades 2 and 3, and five at grades 4 and above. These

variations by grade level are summarized in Table 4.3, Specifications for

Cloze Passages and Test Items.

The correct multiple-choice response to a cloze item is the exact

word deleted from the passage. To assure distrectors of appropriate

difaculty for the test items, graded lists of nouns, verbs, adjectives,

cl adverbs were prepared using Harris and Jacobson's Basic Elementary

EtaAkla Vocabm (f972) and EDL Resear h and Information Bulle

Revised Core Vocabulary. (Taylor, Frackenpohl, and White, 1969). Special

content words for subject matter areas like Social Studies were compiled

using the Harris-Jacobson mmterial and the _AillordFreuenc

Book (Carroll, Davies, and Richman, 1971).

Initially, distractors were selected from appropriate lists by use of

a table of random numbers. Later, a computer progrmm was written for

automatic rando lection of distractors. Each set of distractors was

r viewed to eliminate tricky or ineffective distra tors, such as synonyms,

and to assure that the distractors agreed with the stmm in tense, number,

and so forth.

'th a minimum of 3 dele ions per passage at grade 1 and a maximum

of 10 deletions per passage at grade 3 and above, nearly 15,000 multiple-

choice items have been prepared for the SPEED Cloze Exercises.

Format. All doze passages and test items were put in a comparable

format. The format gives (1) the identifi ation number of the passage,

(2) a title (provided by the item writer), (3) the passage itself, and

(4) the test items. Large (Bulletin) type was used for the first two

grades. A sample doze passage for grade Z is shown in Figure 4.1.
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Table 4.3

Specifications for Cloze Passages and Test Items

Passage
Length

Words

deleted

Grade 1

25-35
wOrd$

Nouns
Verbs

Grade 2 Grade 3
Grade 4
nd a-bove

400-45

words
60-70
words word.s

Nouns
Verbs

Nouns
Adjec-
tives
Verbs
Adverbs

Nouns
Adjec.
ayes
Verbs
Adverbs

Frequency
of dele-
tions

Every
8th
word

Every
8th
word

Every
5th
word

Ev-ry

Deletions
per pas-
sage

10

Alternatives
per itum

4
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WHAT DOE3 ANDY SEE?

-Andy saw something at his _A

. 1 _1 He ran as Tast as h

_2 Fother.

'Listen, Nother!"

Mother said, "Pie

have to get ready to 4

Coats is 5

aid Andy.

Andy. I

-k now. Mrs.

ar

ndow

a. wash

b. tell

C. buy

d fix

a. peep

fly

point

d. wait

think

sing

tip

go

a. fAding

b ropino

c waitinfl

cL racth g-

Figure l+ .1 ple "ciote passag
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Ys

TER V

APPLICATION OF TUE V,ULTIPLE-CVOICE CLOZE IN
MEASUREETW AND EVALUATION

Th6 ultiple-choice doze atrials are one component of a testing

tein intended to offer to the educational community more useful and adapt-

able measures

standardized

eading cemprehens re currently provided by

This chapt iil first briefly describe that testing

system, the Test Development Noteb (1%). It will then point out various

advantages and features of the multip e-choice cloze materials, and discuss

the utility of these materials E'er a. variety of evaluation and decision-

making purposes. Ne-t the chapter will present the principles involved in

applying the multiple-choice cLze. nterials In specific testing situations.

Tha chapter will conclude with a lescription :f the test assembly and ad-

mini -ration procedures followed in the first experImental application of

the m tiple-choice cloze passages and items.

Th Tes teboo

The initial chapter of thi. s report cited rigidity of format as one

of the major shortcomings of standardized reading tests. The: Test Develo-

Notebook was originaLly conceivd. nS a flexible test-const u-tion resource

that would provide school districts with large nuniicrs of reading items,

identified by different skills or objectives and difficulty, which could

be assembled in different ways to Intet differeat evaluation needs. The TDN

was at first planned to include several difEerant formats which might



measure unique aspects of compehensiori. 10 6at thre axe sizable iern

pools for two of these .tem formats, tbe c1oze and the

wji.finain idea it

The inultiple-choic cloze iterra pool, the de.lehlornent of hith was

described In detail in the pre-viou ch,apt dorkisto of PP ciiiia ely

1 374 clozed passages generlly, 6CY-70 wd 13ssag.es with tcn

deletions and accornpanydna itma) caogor-Azed (teragor iLy)

by _ adability level s determined by- Spach and 11c'hal1. reabLlity

formijias. The wh-frnain idea pool covysis-Ms f le0 pa ssage 1_5 a e.sch

o f 20 readabil ity le-vel s, whose let-Igth ver.ry syseffaical ly by reaclabi.li ty

level (e.g., approxinately 25 Nworcl at lQurel ii krad Lxv to 20 ds at le-NweLs

17-20). Each of these pas sage s is accemponiedlz,,euD tO f cur rnultiplech

maim idea Items and up to eight mulLtipAe..hoi=e items moeled

after Bormuthy s (1970) -wh-itern.s. rhe ifetoats oZ bra elozie and the whmaver aLs

are both gene- 30:ye procedures for prerat.j...ng -fforrit:vers of parall -1, wul tipLe-

choice ite s.

The concept of the TDN, which, is cu "pper tank, I" de=ives froo

the computerized and paper-based approachs t tst ssen-raly fermalized

in such projects as the Sequoia Corriprelheive Aa-siev,.ament_ Moniturtmg I(CA2-1)

program in Redw _d CiLy, Califo ntai, w-liet sonic 61.0,000 itcm ha- Theerl

banked to support local test a ssemt:4y. Tt-ae oxgrtonzavion cf th..2 TD21, how

ever, has also benef it_ seveal ,e4s cper."enc in develcpirig

and refinivg CkM in schools in New Yoric sate uch was learned forrk the

New Y- k CAM experienc_ about the practitgal aspt5 E mating some of the

newer cone pts in, evalu tion work broa city in liprktie. ( leferxed to here

are several years of applying cornpLex 4vall-ustoti dogns, such as lonsi-

tudinal matrix sampl ing tliat are row otifleIy ossecl in s.chool s as part c)

1.0
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looe1 Cal t additioil, the 1113b1 part ilculavly in the de

spifictn for the rinatip 1.e.choiee cloze material dtas upon_ lif:NoL7' 5

(1914) model, oe domain- xof ere:coati testinz, The organizatiozi of the rTN

cosiiabj iroproxres oii thie 5eqiioia p ject and sisniLar ef fort os In-ete ad

snipLj f iltvg arid pmviclias fer acces sion c3f 5teirns a nd relat ed er-

-mar iollt the Tbri is vAtirnately gei1eiatv e for botli itern arid test_ prelodmicti-Kmo.

The_t s, the c/oze Item_ fosiaax appears t4 be cap ebLe of couwerioit tc n-

aithni 3ic eari be vised tc p recess a-ny appropr sample 04 rwitit ten-

diceurse items. rtbex of tic1 IceniE any the 7ref ore ,

be gerrerate.d. In addit fort, f lmj shed dteras in the uN cav be cesec3. artd

orartized fznto an iiifiriite ntnale r of tests by a pro.ee 5s that irsterfao es

dtceetty wf_th -the actual p riritirtg and preckset Ion of test foams.

The l' i, therefore tternpt te build e g-enera ised meat asenxbIy

_At ts -smelt stage of deweiepnient, the milt loz e

f tkle TDIki is the most itipota t aspect oi vide gnea1te& te-st

as ,einfo1y- soce, for tlie iituLtip lechoioe cloze oat ral. 5 pettni-t nieas-eremerit

of lLterat --cornprehems

e 1iiaf.on oi

s the t tal ranse

te st 5 may be as sem 1 o ass

grerdex' s j, ility to cortipr&iierid I iteraily a ba sat re oder or a hi-gh school

stcle

-Istaciet-T

a f irst

s aLbi1.ty te cornpreheiid texts dn th cont. est are as).

Tha fIL5ng oectiens de rite the p2opervie s f the multipleoho J.ce cl oze

THaerdaL s, and accornpariyia va.nt age s tlieveof, vohLch are olut1Lned_ in-

Tatole 5.. 1

IA
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Tabile 5.

les ant1 Advnt at

Obj ct 1v1.ty io it em fo 'met

Don airt-ref e 'rented cont eat

Doi-amen eiounat ity

Equ.aldatter.val. scal hg

Faosage dep en&eT1cy

rhe fo -"mat 0f the aulti.Lple-ctoite cloze
dFare e to rite cosicmpt of am it en fo ma, ail

object ive ervd geroarat lure pro certure f or
prodluoing it erns titiat eve an crib lased repre-
senatiort of- a atIrse of ccnt ent Th*
.oppLicatiton of th..s prac.l.pLet Imre alvoitis
the probLeen of stibj ecirdty artd zesultarz
convolt h.As iti tesM cairlsCrUlfai-On proceiluves,

rii.o.dsra a twitch lave beeiti cliar-acterst
leveled at tests oaf reaniting 4orraprehes-ist.onA.-

lteros or pssages have been syterinatJ.cally
earnpled flora reef:Rod-zed, tont.ent- azea
wesentiag rlevarit cleuatitio of torictein d
Couvsea et sco2es can i1t inaitely lbe getl
eraLized to a doluairt(s)0 of To-tit-ten el.se-ouzse
vaitfa spec iMed prsoportlas oE

oneraltp thtis matairzig =tatting test
ecoos e, re dixectly useEtIL in reediAng

The cjz fo rmmt is a
xinivatri a:Rd ge r-a1.zaill. Ine asisre oE re ading
oornprefiermion, apNrc,prifat ely termed °rill_ te
oonnpreleri.sicn." cornalrehe-risiton is
che readi_ng behavior roost aEfemted b tle
J.nsvripcti.mnail. pro-_,grae.

Cloze Fas.sages ar-e co be cal_ ihvated
.aqut-.nt erwal sc ale, Th. As repre seras

staatiA1 irapro-vemenv crier- e2cistins
ecaltio p rocedure s in vests of readin
corninreten.sicvn, assages in the test wi-11
t)e IreEdereneed to inieeningEta -upper arvi I. over
linaftsa _Any test asseruibLed from the it em
pool will. be refe rence4 t Otis single
4cale -which in. tu_rn car-i bac velalted in4artting-
fully to objective perortaartce

a

lhe losicral racqui-rartnen-c tkat. the stutlerutl
aespomse to the test alita..sti.on be deyeredeot
zipo-ri gAtu-ally Itea-dirig -che tat pa.ssa2e i5
teet by th.e vattlre- of tkle tsol, 1.

tirEs ci.el&icne.. "There ant rx0 que etionm
apast Ircon che paAsege
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T ble 5.1 Co ued)

Property Adva cage

Automated generation o
and test s

Flexible resource

The objective, generative nature of both
the item and test format makes possible the
automation of itcrn construction and test
assembly and printing& This makes for
both speed- arid economywhich in turn wilt
permit the use of more complex but more
useful evaluation designs in the schools.

The cloze passages are pa t of a flexible
test development resource called the Test
D_evelepLimen.-t Notfboolc (TON). Instead of
providing a set of fixed tests, the TDN
offers a collection of materials alloving
rapid and economical assembly of large
nunbers of special purpose tests to fit a
variety of evaluation needs. This format
mitigates the problem of maintaining test
security i-n large scale policy-oriented
evaluation, studies of reading and contributes
to economy in test assembly.

Oblective It

The objectivity or reproducibility of test construction procedures has

been a major criticism of no referenced measures of reading comprehension.

Nonm-refere ced measures u ually lack an explicit theory of conprehension

and objectivity or reproducibility. The development of the multiple-choice

eloze format in the TON has involved a constant and, to date, Largely

sucoes ful effort to improve and maintain objectivity. Objectivity ha

noted, is important because, given other conditions,jt enhances the

possibility of repeatedly generating a test that incorporates an unbiased

sampling of the content and behaviors of dbe universe of interest. The

presumed unbiased nature of the test is, furthermore, traceable. Others

interested in the operations defined by due test may generate shnilar or

comparable tests, or the test may be generalized to other relevant behavioral

domains in the course of extendin- or studying the underlying cons

112
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Effective solutions to the problem of objectivity in the generation

of da_ainreferenced test items are offered in separate models by Hively

et al. (1973) and Bormuth (1970), The generative itor format represented

by the multiple-choice cloze format used here Is application of Ri ety's

concept of an item ir the domain eferenced testing model: (a) tle

multiple-choice cloze format constitutes the fixed or stand_ d structure

which contains one or more v riable elements,. and (b) the vario s unclozed

passages and the distractor lists available for item and test con -_ru tion

are the replac ent sets for dnose elements.

At latest study, the multiple-choice cloze format seems to offer dhe

potential of being ahrost wtolly objectively reproducible. Several modi-

fications in procedure and format row under consideration will reduce

potential biases in passage seLection that may have resulted from earlier,

unrecessarily rigid limitations om passage length; the use of titles on

passages and possibly insuffi-lent urnutilated co text at thesbeginnings

and ends of passages.

The current rule-based proc dure for cnversimiol-passages,to ther

multiple-choice cl.oze format seems to offer additional potential for

computerization, thus further approaching the possibility of reducing the

item form to an algorithm4__This computerization -would presumably string

together separate programs for readability analysis, convexsioi of passages-

to the mutilated formet, and the generation arid assigrment of distractors

from the word lists.

As the objectivity of the multiple-choice cloze item construction _nd

test assembly procedures of Ole TDN is further ispnned, some minor

modifications of format will undoubtedly result. The current set of item

analysis data is expected to contribute substantially to determining such

113
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modifications* Experience with assembling aud us ng the test to date

has also shown (see Chaptet VIli) a number of areas uhere objectivity can

now be enh_ ced*

eren ed Content

The passages for the Inul ipl. choice cloze component of the TUN were

systematically drawn from clearly dtfined and relevant domains of -te

discourses The selection of relay- t domains was aided by reference to the

Hansen and Hesse effort in Madison,. -Wisconsin (19721 to- build a domain-refer?

enced test base on the standard cloze* .In that effort parents and teachers

identified relevant domains of vritten discourse on the basis of frequency

of use or importance in the school and c ity for students in grades 4

through 120 The present effort inproves on the releval e and specificity

of these domains by extending the damains and levels to grade 1 and by

rporating readability as an additional defining haract ristio*

The domain-referenced model is i tended to support generalization fzoni

test scores to relevant damains of application* Theoretical and empirical

clarification of the concetof literal comprehension, by contrast, is

potentially indicative of defaults in the processes underlying literal

comprehension. The ability to spe ify both the process -f comprehens on

and the circumstances of its expression (10e*, the classes and LeileL3 of

written discourse involved) in a test constitutes the basis for using

comprehension test scores in decision-making in reading instruction*

Using the domain-referenced nodel as a basis for asseMbli g the variety

of passages for use in the TUN is a deliberate attempt to maximize the

telatiomship between the test situation and progrn content. Program

content includes relevant skills arid materials involved in reading situa ions

in the school and coninunity. Maxlnilzing this relat±onship should, in cu

111
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enable someone to produce tests of reading canprehension that are inaxnally

sensitive to some of thernost importamt outcomes of reading instruction.

Such tests wotild be designed so that a given level o r t.e5t fomn is

suitable to the readimg abilities of a given student popnation end so that

e content of the test is relevant to and reflects the changing nature of

the reading 411erliences of that group over tine. A smrvey test for first

graders, for ezampIe auld co tain a range of passage dificulty that

would reflect the range of written discourse relevant to first graders in

the school and c oivauaity. A set of tests assembled for first graders

a cording to Chis principle uould at one point in time theoretically

generate the distribution of mean passase scores depict* Figu e 5.1.

c
70

04 60

A w

w

50

$.1 0
40

C

C...3 )
30

20

10

0

Passages.by Order of

re 54.. Ideal distribution of

survey test in reading
of grade l.

115
5-6

-iculty

earl passage 4c,

gtven at begian



ConsLdler that the test contains six mditipla-choice cloze pa-sages ordered by

difficulty or readability level. At the beginnins of grade 1, as shown in

Figure 5.1, the mean score on passage 1 is less thanlIA0 and it drops still

Locer in the other passages. This would be the expected performance of most

first graders with relevant reading passages in a September test administra-

tion: most of them woald not be able to apprehend the literal meaniu

even the simple 25-word passagesat readability level.l.

Figure 5.2 repeats the information f Table 5.1 and further demonstrates

ideal or expe ted passage scores at later points in time for a test that

accurately reflects exper ence with reading materiaLs. According to this

illustration, by the middle of grade 1 the mean passage scana at readability

level 2 is_about -757., whereas tn September it was near zero& By the end of

dsneax 757..grade ;1 y

10

he mean passage -scora-at readahilityAevel 3- st

-----Maddle
-x-x-End

Passages by Order of 'ffi 1 y

Figure 5.2. Id al mean passage sc tes for survey test in

reading given at beginuirr8-, middle, and end

of grade 1.

5.9
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An appropriately designed test of literal comprehension will thus

generate a series of distributi -s over time which will reflect the

increasing ability of a givan student population to apprehend the literal

meaning of increasingly difficult passages and nore diverse domains. The

nature of these pe onmance distributions is a function of the time between

test administrations,,the degree of relevance of the comtent and the difficulty

levels of the passages seleated for the test, the ability of the students,

and the degree of learning that occurs in the time frameuetk of the test.

The ability of such a test to measure certain broad effects of reading

instruction and ecperience is theoretically maximized when the test is

designed to generate the distribution shown in Figure 502 for each level of

a given inste -tional system.

The ability to geteralize from a score distribution like that ahown

ie Figure 502 to one noxe content domains in dependent on specifying the

readability and content characteristics of both the test passages and the

d--ains from Which they were drawme The description in Chapter IV of the

design and assembly of the-multipleechoice cloze component of the,TDN

ah -ed that sp_ification _f the roadability and content alaracteristics is

well underway in the cu- eat development efforte Each-of the-cloze passages

in the current set of testing materials has a Dale-Chail-or Spache value

identified by a two digit muMber,and considerable progress has been made en

specifying the distribution of readability levels in each content damain

the TM. What reniins to be learned is the pass ge performance criteria

to be applied to passages at a given level of reading development for the

student population (e.g.,Does 80 percent correct on a passage signify the

passing criterion to be applied to a given population of students and passagee-

1Same studies (e.g., lormmth, 1971) suggest that the efficiency
o_ readers improves with age and experience, thus suggesting the deve

of ageegraded performance criteria*
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The multiple-ohoice cloze constitutes a procedure for measuring a

type oz level of readimg comprehension that has its basis in cognitive

theory and in generative theories of language (Smith, 1975). The test or

item fo at is an attempt to measure comprehension at one level of cognition*

i.e., the literal meaning of a written message. This is distinct fran such

other types of comprehension as induction, deduction, or evaluation, where

the reader is recp.iirecl to go beyond the literal meaning.

Th design of the test format is basically coherent with the ongoing

act of comprehension, vhich is characteristically rapid and focused on the

processing of relatively large informational units. The structure of the

passages in a given test is unchanged by the multiple-choice close format.

The act of responding to the word choices remains focused on the meaning

of the passage, interrupted only by periodic deletions. In this act, the

reader predicts the vords that correctly replace these deletions to complete

the intended meaning by dra ing upon his own relevant cognitive structures*

unique or otherwise, ama not, as may be the ease with other formats, chose

in the rind of a test.inaker.

The behavior measured by the multiple-choice cloze format, termed

literal comprehension is one of a small number of hypothetical factors

account f or how a readier might process different types of written materials

under dil!ferent circuastances. Literal comprehension is probably that

component of comprehension that is most heavily affected by instruction and

xperience during and beyond the period normally given to the formal reading

program* The focus on ameasure of literal comprehension, therefore, promises

to read.

ou

In a more sensitive methodology for testing the actual or ach evable

f reading instruction across much of the term of public education.
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Futhenore, the organization of the present fords a unique

opportunity for studying the meaning and 'develdpznenE4 lIteral comprehen-

sion in a response contet that is essentially constant 'across age and grade.

The multiple-choice close format offers basically the sane stimulus to

different age-graded respondents, the only differences lying in the

complexity or difficulty of the passages usdd at different levels. The

llasch measurement model, moreover, is currently being experimentally applied

to cross-se tio al data on the test to provide assurance of uniclimensionality.

This nay be one of the first reading tests where dimensionality was studied

the level of the item foimat in a developmental context. Certainly,-

existing tests of comprehe do not provide tihe assurance that apparently

similar types of multiple-choice questions measu e the same factors across

t levels.

qial -Interval Scali

The application of the Rasch measurement model to the total pool of

clozed passages, using che technol gy ptovided by Wright and Mead,4 will

result in the cal-ibratin of all passages on a single scale with equal-

interral prope Because of the way it was assembled, it will be

possible to fix this scale in relation to meaningful upper and lower Units

that will give the s ale the properties needed for cost benefit analyses

-d other important evaluation purposes. The lowest level on the scale,

example, will be fixed just above tbe easiest of passages available

in pre-primers, while the upper level of the scale will be fixed to the

nore difficult passages sampled in twelfth grade and in selected adult

reading materials. The total scale of passage calibrations will thus cut

across th total range of passage readability that is relevant to the grade
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1-12 student population.

The equal-interval scaling of the test passages provides the po bility

f determing how much of the total reading curriculum in terms of 14teral

comprehension has been achieved at a particular point in time. For example,

the readability levels of basal readers and related texts range across

some 20 readability levels, and a given group has attdined a test

score that represents mastery at the uppermost of these levels, then

nay be concluded that the level of achievement with this domain is 10 0

If it was achieved in 9 instead of 10 years, then the level of effiefency

might be given as 1101.

The foregoing scaling properties allow for the potential dev

of a variety of meaningful scores that will appropriately transform the

base score of any test assembled froii the item pool by taking into ac ount

the amount of instructional tine and the amount of content achieved', Con-

tent Is defined as the number of domains at specified readability levcls

presmmably by 6th grade, which is the half-point of school time

smrue specifiable pruportion of each relevant domain of written discoutse

should be achieved).3 The fineness of the calibrations of passages in the

TDN which application of the ltasch model will achieve, moreover, ii1 make

the item pool appropriate for the assembly of tests with relatively fine

or coarse calibrations as required for different assessment purposes. The

original item pool was assembled using equivalent passages that

3
-The sampling of readability levels of basal readers and literatare .

texts rarely resulted in materials above level 20, while materials in the

content areas were generally shown to be more difficult at the upper grade

levels. Ome may conceive of a derived score which mould express SQMO

average of the proportions of each dmmain that should be read by a given

individual, based on the distributions of readability levels by content

domain and grade or age.
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calibrated (by the use of readability fonmulas) by half-grade readability

intervals. The Rasch calibration should yield a much finer scale of passage

calibrat ons.

The Dale-Chall scores of the pas a es at given points on the projected

Rasch scale will provide a partial basis for generaUzing a test score to

a given universe of written discourse. The addieional ref rents required

are as noted, the mastery performance criteria co be applied to a given

level of the population and distributions of readability scores for the

domains of written discourse relevant to a particular level of the studeflt

population..

Passage PepenISEX

As noted in Chapter I, the validity of seveia1. well-known tests

reading comprehension has been seriously challenged on the issue of pass

dependeney--the tendency for students to obtain ecores well above chance

without reading the test passages. Same authors have proposed that this

issue be handled by redefining comprehension as infotmation gain (Bormuth,

1970) or as a residual gain (Rankin and Dale, 1969) rather than by making

better tests. These procedures attempt to remove tram the test score the

nfluences of specific and gener l knowledge and Wrious other test-taking

strategies that operate on test questions independent of the test pas ages.

Though one might wish to define new learning ie this way, i.e., as

information gain, redefining comprehension in such terms seems to create

new problems. One has only to consider f or aliment the virtual impossibility

of distinguishing between that part of the test scora that represents prior

knowledge of the reader and Chat part which represents new learning. Uow

d es one ask a questio- about a passage in the pretest situation which does

invelve the interplay of old and new infonation or knowledge?
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It does not seem desirblqnecossary, or possible to attempt to remove

the influences Of specific genera idieeyncratic kno ledge ftom,compre-

hension test scores. According to the position taken here, all meaning

exists in the reader and reading r o prebending necessarily involves

bringing such meaning to bear on e oupraJianding a passage. The hest available

solution to the problem of passage epemdency, therefore, involves eliminating

as much asp ssible the influeneee ef additional neaning or other irrelevant

irifonational cues offered by the test situation". Such influences are

necessarily present in the typieal multiple-Choice questions in tests of

comp_ehension (e. g., idiosyncratie meanings are introduced by the ways in

which the test-writer interprets 4 given passage), but it would be difficult

or impossible to eliminate them without also seriously affecting the

measurement of comprehension.

The multiple-choice cloze focmet appears to avoid the issue of intro-

duel_ g into the test situation .diyncratic. meaning that both affects the

test score and interfer s with the tudent s atteept to process independently

the information in the test. Tretically, this was aecomplidhed-by

eliminating 0 antically plausible distraetors frum the word choices given

for each deletion and by voiding eeetax as a basis for _hoosing the correct

response. The effect of other cues (e.g., Ilistraotor ength); on the test .

score is another issue that will bell naed by the distractor review process.4

However, only empirical study wLLl determine the overall degree of success

obtained in handling this probleee

Autamated Generation of Items

As noted the cloze coinponet Of the TM is not a fixed test but will

4The fonnation of part-ofee eech word Lists:in the distractor generation
process, for example, is one of several strategies designed to eliminate the

possibility of selecting the correct word without reading the passages
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be a bank or collection of calibrated passages intended for various evalua-

tion purposes. Also the flexible notebook format is an effective device

patterned in principle after the item banking experiments that have proven

so successful in supporting the economical assembly and maintenance of-tests

for CAM in the Sequoia and Hopkins projects in California and Minnesota,

and in various installations in New York State (cf. Gorth et al. 1975).

Expe ience in these projects shows that approximately half the cost

providing achievement scores to students is in the development, design,

assembly, maintenance, and production of tests (Corth et al. 1975). In

addition, the moi sophisticated and useful evaluation de7igns are not even

economically feasible unless same way is found for systematizing the gener-

ation, maintenance, and production of the required tests. For example it

is obvious that state and district level evaluation models can be greatly

improved by eliminating the tenuously secure standardized achievement batteries

now used in favor of the multi-matrix sampling approaches which incorporate

large array of test forms and also produce data that are more broadly

representative of a system's goals. However, the lack of effective technical

support for mounting such designs has most likely been the major factor

preventing their implementation at state and local levels.

The design of the cloze and other components in the TDN anticipated

the effective use of technology to support the development and maintenance

of a given bank of it s and the assembly and economical production of large

numbers of finished test forms. Because of the form taken by the cloze com-

ponent of the TDN, it has also become feasible to partially automate the

item generation procedure. The discussion on objectivity or reproducibility

indicated that the processes of producing a clozed passage might be computer

programned once the passage was selected.
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The technical support for storing, reviewing, assemb1ing and printing

multiple copies of passages and items in the cloze component of the TD14

is based on the use of the Mergenthaler V-I-P (Va lane Input Phototype-

setter) Model 7245-3. This phototypesetter reads a paper-punched tape

which utilizes the standard TTS (teletypesetting) 6-level code. The TTS

6-level code enables the selection of 96 characters (alphanumerics) and

22 cammand codes specifying typesetting parameters (such as fixed and

variable spacing) and machine control functions (such as shifts and line

endings). The Mergenthaler "reads" the command codes and then exposes the

selected characters in the command format onto photomechanical paper. Fram

this a printing plate is produced for the rapid duplication of multiple

copies.

The process of converting the cloze format passages and items to

this paper-punched tape medium and inserting the programming instructions

on layout for p inting is currently underway. This process interfaces

directly with printing (eliminating conventional procedures for typing

drafts), and also supports a system of easy storage and editing. The

1,374 doze passages and items are being stored on approximately 350 tapes.

After evaluation and field testing, individual items can be edited, and

passages altered or replaced through a video-correction terminal in the

State Education Department.

This procedure also provides an econamical means of generating various

test forms. Depending on field-testing, and eventually user needs, test forms

can be generated through the selection of the appropriate tapes from the

bank.

Figure 5.3 is a copy of one multiple-choice cloze passage produced

on the Mergenthaler phototypesetter. The copy is in Caledonia-Bold
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01-02-01-01-01-045

GOING FISHING

Sam and Ben went to Sam
had an old boat. Ben had two fish

He gave one to Sam. "Shall
we ? asked Ben.

0 I fish
2. come
3. step

I. letters I. cage
2. poles 2. picture
3. airpla es 3 fish

Figure 5.3. A copy of a cloze passage as produced by
a phototypesetting machine

125

5-18



typeface, 14-point size. The mark-up sheet for this passage is shown

in Figure 504.

The foregoing process is the core of a test assembly procedure hat

is now currently operational and effective for the problem it addresses.

It will ultimately be integre ed with the computer to further improve speed

and economy and also to interface test production with the process of

analyzing response data*
5

The computer will store information on all

passage characteristics on a disc or tape file and will provide a program

for the selection of passages on the basis of several simultaneous criteria*

Presumably, these criteria will include the range of calibrations desired

in the test, the number of passages, the content areas to be sampled, and

the grade level(s) of the student population*

Once the content of the test(s) has been specified, the program will

be capable of generating data decks that identify the characteristics of the

test and determine how it is to be scored. A test generated by such a system

will be ftovided in the required number of =copies and-wilL be scored and:

processed for reporting purposes. It is expected that the development

work on the cloze component of the TDN will be carried to this point.
6

5
-Currently, the tapes can be conveniently filed and used for the

assembly of large numbers of tests without the aid of a computer. The
entire set of 350 tapes is being reviewed and edited prior to the produc-
tion of 1,000 copies of the item bank* These are to be used in local
assembly of test forms by constructing test form masters directly from
hard copy.

6
Qther files, such as the student files, will need to be set up before

the test is scored and a report produced. However; the anticipated produc-
tion of the item scoring file, along with the test, will contribute to the
speed and economy with Which a given evaluation design can be mounted based

on the production of a set of unique tests*
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quOl [10 Sam and Ben went to

had an old boat. Ben had two fish

He gave one to Sam. "Shall

we ?" asked Ben. CD® cle

Sam

GI fish

N come (3

13 step

1.N letters

2.N poles

mairplanes

1. rs1 cage

2. si pi cture

3 fish

FIgure 5,4. Example of a cloze passage prepared for keypunching on a
teletypesetting machine showing textual copy and type-
setting commands.
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Flexible Resource

Perhaps the principal advantage of the multiple-choice close materials,

in the context of the TDN, is flexibility of application. The anticipated

range of application of the close component of the TDN is defined in terms

of three levels of evaluation identified in column 1 in Table 5.2. They

are survr!y testing, achievement monitoring, and diagnos ic or tailored

testing. The key decision-makers at each level of evaluation are given in

column 2. The time frame of test administration in a level of evaluation

is shom in the third column. The fourth column gives same brief examples

of the purpose of the test administ ation, and the final column shows examples

f the types of decisions that each group might make, given the kinds of

data that result fram a type of testing. In practice, no one level of test

info ation is used exclusively by any one decision-making group. Rather,

information from testing becomes progressively less useful as it is more

removed from its intended primary reference group.

The level of testing th t is undoubtedly most fam:iliar to most educa-

tional decision-making groups, professional and client alike, is the survey

test usually associated with the widespread annual administration of standard-

ized achievement tests. The example of survey testing given later in this

chapter carries the s e intent: to assess the status and development of

the student population in terms of major educational outcomes and damains

f application--in this case, literal camprehension as applied to specified

categories of written materials.

Survvtesting1 The survey-testing design using the close passages pre.

sents each student w th a sample of passages, such that a broad range of rel.

event written discourse is tested against specified populations in a school

or district. The data resulting from such a design will provide estimates of

8
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Range of Applicatio

Table 5.2

of t e Multipl&Choice Close Materials

level of

evaluatiom

Survey testing

Achievement

monftoring

Key

decisionAnakers

Administrators

Principals, teachers

and students

Diagnostic or Teachers, students

tailored testing

Time frAme

Annual or

hi-annual

Bariodically

(e.g., every

5-10 weeks)

As needed

plirpose

Assess comprehension

in a range of levels

and domains across

student population.

Assess growth of

comprehension within

a level and domain.

Assess -omprehension

level et one time on

a skill-by-skill

basis.

Decisions

Allocate Tesoutces;

determine effectiveness

of reading program(s)

(by district, buildings,

levels, or otherLunit_s)

over a-long..term period.

Allocate instructional time

and effort continuously

throughout a course; deter-

mine student progress; se0
lect materials for a course

or student; assign students

to a level in the system.

Determine a student's level

of reading; find materials

Auited to a student!s read-

ing level.



the status of literal comprehension in relevant domains of written discourse

by grade level, building, or attendance area. For example, the results could

how that, across a sampling of 25 different oasal reader systems, 20 percent

f first graders scored 90 percent or better on rhe highest level of passage

difficulty in June. At higher levels in the edricational system, the same

type of performance estimates could be shown for a broader set of relevant

materia s. For example, the survey test for middle-school students would

likely sample across reading, language arts, science, social studies, ref-

erence materials, consumer materials, and so on. Such a design might thus

make use of the principles of multi-matrix sampling by sampling the various

item domains available to obtain the broadest possible representation of

content on 'the test.

Survey testing is not necessarily useful at the individual level, pa ic-

ularly when matrix sampling is involved, since any one student may receive a

test composed of only a narrow sample of passage content and reading levels.

Survey data are primarily used to generate group performance estimates agg -

gated to a particular level of interests e.g., all fourth graders in a given

building. Survey data based on the TDN multiple-choice cloze materials will

thus enable administrators and program managers primarily to examine and

follow the development of the total reading program fram year to year. The

associated decision-making will typically be broad and long-term. The

district administrators will generally use the test results to identify

needs in terms of student groups and problems with areas of written discourse.

They will use the data to examine the development of literal comprehension

over several yea s. Theymay ultimately begin to adjust the body of textual

and other written materials to fit the reading needs of the school

population. All of these and other decisions will be largely based on a

31.
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new type of nonn made possible by the structure of the testing materials.

This is a norm that is referenced to a given category and level of written

discourse that is exemplified by the statement: 75 Eercent of seventh

aders achieved literal com.reherision scores Of 90 percent or better On a

editorials

Acl_e_tr...loni_pl.s-n.Nrem The next level of evaluation referred to in

Table 5.2 's achievement monitoring. Achievement inoniring is a newcomer

to the practical context of classroom evaluation. Developed as a standard

design in the project by Garth et al. (1975), the basic elements of achieve-

ment monitoring are a set of parallel test forms and a longitudinal test

schedule in which the tests are repeatedly administered without duplication

to each student in a program. The forms are randomly administered at fixed

inte als; e.g., with five forms and a hi-taanaly test schedule, a given stu-

dent migbt receive tests in the orde 5 3, 4, 2.

If the design of each test form included cloze passages with equivalent

ranges of readability levels selected from the each test administration

would yield an estimate of a student's level of literal comprehension based

on the same standard. For example, each of five test forms could sample

readability levels 1-5 for a class of f rst graders. The resultant data at

each interval would yield individual and group perfoimiance. estimates at each

readability level; e.g., ii_a_aatzinber9022Lcent f the class achieved 90 er

cent or better at leve ent or better at 1 a

percent_or better at level_5. The teacher using 'such data would be

periodically looking for expected increases in literal comprehension at

higher levels of readability as the course of reading instruction unf lded.

2.12foostico. The third level of testing referred to

in Table 5.2 would use paSsages selected from the cloze component of the TDM

132
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to generate a test tail red for one-time or relpeated testing of a single

student. The close materials are ideally suited to the rapid assembly of

such tests for the purpose cf detetraining the 1 vel of the Materials a

'stUdent is able to c tpreliend e texts in ehe various content

areas, newspapers, newsmagazines, co _Amer materials, ete. This testing

would be useful whenever a ne student entered the school and his level

reading ability was unknown. The resultant test res he lazef

would indicate the le els of reading materials in each content area that

were appropriate to the stude ability in the instructional and

independent reading contexts.

Applicati3nof the Glaze restin Materials in Prac ice

Thus far only one of the major evaluakian purposes of the cloze

materialsthe survey--has been explored. An experimen al application of

the survey was admini tered in late May and early June 1975, to 5,000

grade 1-9 students in a school district in upstate New York. The remaTinder

of this chapter presents the basic principles for the development

survey design and a detail d description of the development and implem ta-

tion of this Eirst survey design. The desIgn of this survey test was

developed prior to eny calibr tion of the close passages. The purpose of

this survey test administration was to collect item and passage data which

ld provide a basis for a validity study, determine the adequacy of the

close format, and investigatc the utility of readability formulas for test

assembly.

DeALEII.JEELE51ELR!

"Sampling Plans for Domain-Referen 4 Testsq Millman (1975) presents

he basic principles involved in assembling domain-referenced tests for

vafying evaluation purposes. Figure i.5, adapted from Millman's article,

illustrates these princ:'-ples. Each cell in the figure represents the con-
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vergence of a par icular student, a passage or set of items, and a domain

f tritten discourse. Tests required for given evaluation purposes are

assembled through a sampling plan which operates on all three of these

dimensions in the frmnework of time. The evaluator's problem is 'co select

students and passages in domains relevant to the specific information needed.

For example, say a reading teacher needed a test to determine the

appropriate level of reading text for a new sixth-grade student. Here the

student dimension would involve only one student; one category of textual

materials ( reading/literature--not the entire textual domain) would

represent the content sampling un , and the passage domain would be a set

drawn from the 353 available passages in this subcategory in the TDN.

The teacher might begin by randomly drawing a pastage fibm each of

the readability strata represented by difficulty levels 8-12 shown in

Table 5.3. These passages would be used to compose a 50-item test which

would probably encompass the student's reading level. The student score

on this test would be an estimate of his reading ability across all read-

ability levels in the reading/literature subcategory. Assurance that this

score is an accurate eSttmate of the student's ability to comprehend w -tten

materials in this category could be increased by drawing additional passages

from the matrix in Table 5.3. Such passages would represent a narrower

range of readability than the passages on the initial test, and the process

could be repeated several times before the passages in a given cell would

be exhausted.
7

7At present, only readability information based on Spache and Dale-
Chall formulas is available as a guide for passage selection. Eventually,
passage selection will be based on the Rasch calibration of the total

passage pool. The scale thus calibrated will still be referenced to read-
ability scores for the sake of providing a technical basis for selecting
texts and other written materials for a range of comprehension scores.

Every scale score or range of scale scores on the total test will be
associated with a set of "equivalent" passages accompanied by readability
score means and standard errors. These data are the primary bases for
estimating the difficulty levels of textual or other written materials
which a given student or group can comprehend with a certain degree of
confidence.
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Table 5.3

Multiple-Choi e Cloze Passages in the Reading/Literature Textual Do

Grade
level

Readability
level

Grade level as a e source
4 10

Totals

1 1 11 11

1 2 30 30

3 7 14 21

2 4 26 26

3 5 12 1 13

3 6 12 4 16

4 7 6 13 7 26

4 8 9 4 13

5 9 11 11 6 28

5 10 4 6 4 14

6 11 6 11 2 19

6 12 2 5 3 10

7 13 6 11 2 19

7 14 1 5 1 7

8 15 5 10 4 19

8 16, 4 8 4 16

9 17 6 5 5 16

9 18 3 9 7 19

10 19 4 4 8

10 20 4 8 12

ii a 3 3

11 22 7 7

12 23

12 n,
13- 25:

26

14- 27

14 28

TotaLs: . 48 40 30 42 36 I 33 30 30 30 34 353
1
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The foregoing sampling design for assembling a cloze test based on

passages from the TON for an individual student is illustrated in Figure

5.6(a). This diagram depicts one student being administered a stratified

randmn sample of passages from one content domain or category in the TON.

The strata, indicated by a row of small boxes, are the readability levels

shown previously in Table 5.3. Figure 5.6(b) illustrates nearly the same

plan as 5.6(a), but here a group of students randomly drawn from the unit

of interest (e.g., classroom, grade-level, etc.) is given the same test

form. Readability strata are now indicated-by horizontal lines in the

small box. Figures 506(a) and (b) represent the simplest sampling designs

that might oe drawn for the cloze segment of the TON.

Passages
Individual student

Passages
(b) Group of Otudents

Figure 5.6. Simple sampling designs for the cloze segment of

the TON.

The more complex matrix sampling designs that are possible with the

cloze component of the TDN are illustrated in Figures 5.7(a) and (b).

Figure 5.7(a) generalizes the one-test-form/one-group plan in Figure 5.6(b)

to ems rix Sampling design in Which non-overlapping random samples of

passages are assembled into parallel test forms' and each test form is

administered to a different, randomly constituted group of students. On
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both sampling dimensions, random stratified sampling is used. Each parallel

test form samples from the same readability strata, and test forms are

assigned randomly to students within ability strata in each experimental

unit of interest--classroom, grade level, and so on.

The sampling design presented in Figure 5.7(a) is the standard CAM

design. It is technically defined as a longitudinal, ulti-matrix sampl ng

design. Application of the standard CAM design would involve assembly of

several sets of parallel test forms to cover the range of ability in the

groups of interest. For ex ple, evaluation of growth in comprehension in

sikth-grade classroamsmight require three to five sets of test forms, each

set encompassing a restricted range of readability (e.g., set one might

have a,range of 6-10; set two mi--t have a range of 11-15, etc.). A

student assigned to a set of such test forms would receive them at fixed

intervals throughout the reading prcgrams The differences in domain scores

at each data point would provide a basis for estimating growth or develop-

ment in literal comprehension.

Design 5 7(b) illustrates the s pling scheme for survey testing.

This design may be viewed as a one-time application of the standard CAM

design for each content damain of interest, A survey testing system might

thus include a series of parallel test forms for all of the four dimensions

or nine content categories in the TDN, with each set of test forms admini-

stered to a different randamly constituted population of students. The

design could be further varied to yield different levels of information

on a population, depending on the content domain or category. For example,

each individual in the unit of interest (e.g., a grade level in a district)

might receive one of several test forms in the first category (reading/lit-

erature) in the textual domain. This would yield an estimate of each

individual's damain score for that category. Therea ter in a second tes ng
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session, each individual might receive one additional test form in one of

the remaining domains or categories. In this way, a survey design could be

mounted to yield both individual and group data as required.

There are a number of complex considerations involved in developing

sampling plans for a survey based on the TDN. A plan actually consists of

several sampling designs, each developed for a given level of the population

(e.g. Level I, grades 1-3; Level II, grades 4-6; Level III, grades 7-9).

The passage readability levels of each survey level should overlap. The e

y be a relatively large number of test forms, depending on the number of

content areas surveyed, and the test administration schedule will probably

require a cmmputer to effe tively accomplish the assigmnent of test forms

to populations.

Passages

Standard CAM design

4.1

W

Passages

(b ) Survey 'fig-al-1g -dedign

Figure 5.7. Multi-matrix sampling designs for the cloze segment
of the TDN.

An Applied Survey Design

The experimental survey design based on the multiple-choice cloze seg-

ment of the TDN applied the model illustrated in Figure 5.7 (a) to the

reading/literature category in the textual domain. The initial purpose of

this effort was to obtain item analysi; data on a large senent of a major

content area in the TDN. Subsequently, the Rasch analysis program
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supplied by Wright and Mead (1975) was experimentally applied in the analysis

of items and passages, The Rasch data was also used (in conjunction with

Wright and Mead) to explore the unidimensionality of the characteristic

measured by the multiple-choice cloze,
8

It was expected that the results

of these analyses would be used as a basis for making any needed adjustments

in the cloze format prior to starting the major effort on calibration and

validatior4

Because plans for validating the mul iple-choice cloze materials included

concurrent use of modified wh-items (see procedure for producing wh-items,

Appendix A), the survey design included a substantial number (approximately,

1,000) of wh-items, (Note: The test in the multiple-choice cloze format

was called Cloze Exercises, and the test in the wh-item format was called

Literal ComprehensionoDetails) The design incorporated the largest number

of test forms and items or passages that could be administered to the

sample and yield stable data on each item or passage.

The test administration sample is defined in Table 5.40 For each

grade from grade one through nine between 500 and 750 students were tested.

Each test was designed to be administered in a 40-minute class period.

Since class period time restrictions were flexible in grades 1 thrQugh8,

students in these grades had ample time to complete the tests. Class-period

schedules were not flexible in grade 9; thus, as Chapter VIII will note,

smme ninth-grade students did not have sufficient time to complete the

Cloze Exercises. Each student had same advance training in the cloze

format. This ranged irom several 20minute training sessions in the primary

8_Dr. Steven Kidder, a BSCR staff member, has studied the Rasch model

data resulting from this test administration of the multiple-choice cloze

with Dr. Benjamin Wright and his graduate assistant, Ronald Mead, at the

University of Chicago,
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Table 5.4

Number of Students Tested per Form, Cloze Exercises

and Literal Comprehension, Details Test

Cloze Exercises

Level I

(N 5 264)8

Level II 4vel III Level

Form

1

127

124.

126

121

119

122

124.

124

131

123

121

121

1-483

(N 6,197)8

Level II Level III

Form N

128

126

130

124

126

126

127

127

129

127

120

123

1,513

Form

13

14

15

16

17

18

19

20

21

22

23

24

All 1

147

152

153

152

146

151

152

148

152

152

148

149

802

Form

167

164

160

161

158

165

158

163

166

159

163

165

1 949

Form N Form

1

163

162

164

.161

165

166

154

163

164

156

163

154

935

1

2

3

4

5

6

7

8

9

10

11

12

All

25

26

27

28

29

30

31

32

33

34

35

36

All

37

38

39

40

41

42

43

44

45

46

47

48

All

49

50

51

52

53

54

55

56

57

58

59

60

All

147

152

10 t

'152

145

144

145

149

147

10
157

145

1,779

61

62

63

64

65

66

67

68

69

70

71

72

All

loiq, Total N 5,722. Distribution by grade: 1 551 2, 536; 3, 524. 4, 5 ; 5, 649; 6- 692;
7 751; 8, 709 9, 730,

a

Not all students were present for all tests.
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grades to a 15-minute session in grade 4 and above.

Sampling Deaigp for _the Cloze _Exercises

The Cloze Exercises were camposed of three levels of parallel test

forms: Level 1, for grades 1-3; Level 11, for grades 4-6; and Level III,

for grades 7-9. The first problem in designing the survey was determining

how many readability levels to include in each testing level so that the

test would encompass the lowest and highest achievement levels of most of

the intended population. Table 5.5 shows how this problem was resolved.

The first testing level, Level 1, was assigned the first 10 of the 28 read-

ability levels covered by the cloze passages in the TDN. Passages in this

range begin with simple 25-word excerpts from grade 1 basal readers and

extend to 70 rd passages, sampled from grade 4, 5, and 6 readers. Level

II was assigned readability levels 5 through 16; passages in this range

come from materials for grades 3 through 9. Level III was assigned read-

ability levels 11 through 22, with passages coming fram materials for grades

5 through 10. (Note: All pissaes at a given readability level were con-

sidered equivalent regardless of the grade levels of their sources.)

With these readability ranges e tablished for each testing level,

passages were then sampled fram consecutive pairs of readability levels,

with the exception that readability levels 1 and 2 were each considered

separate sampling units. The smmpling design for all three testing levels

is shown in Table 5.5. A set of 12 parallel test forms was assembled for

each level (i.e., Levels I, 11, and III) by randomly sampling passages

repeatedly and without replacement fram each sampling unit assigned to that

testing level. Table 5.5 shows the number of passages drawn for any test

form from a given sampling unit, i.e., readability level or pair of read-

ability levels. Thus, a tesE form for Level I sampled passages from

readability levels 1, 2, 3 and 4, 5 and 6, 7 and 8, and 9 and 10.
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Table 5.5

Sampling Design for Survey Test in the Textual Dolma
Reading/Literature for Cloze Exercises

Sampling unit:
' Readability

level

Passage Pool by Grade Levtl of
Source

2 6

Passages
per-

unit

4

7 .` 14

=26

17
.......
4 Leve

6 13 7

9

10 -

11

12

13

14

15

16

17

18

19

20

21

22

1

9 4

1 11

4 6 4

2 3LèvèlIIX

2

1

1:Oiwormim. 'ftOmftmows. 4
4 8-
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In the test administration, the test forms were systematically distri-

buted to obtain equal numbers of respondents on each test form by clas room.,

This was done by packaging the forms for each classroom in numerical sequence,

repeating the order until the required number of tests had been packaged

for a classroom, and starting the sequence for the next classroom where

the previous one had left off.

S lin Desi or Li-eral Gom.rehension, Details Test

The Literal Comprehension,Details test used in the survey was assembled

using the design shown previously in Table 5.5 for the sele tion and assign-

ment of passages to test forms. The one variation was at Level III where,

since available materials only encompassed readability levels 1-20, read-

ability levels 11 and 12 were regarded as separate sampling units.

Once the passages had been identified, five of the multiple-choice

wh-itmns accompanying them were selected by a process which ensured equal

representation of iterri types across test forms and readability levels.

Equal representation was nOt possible at readability levels 1 and 2, where

there were few adverbial items (i.e., how, when, where). This procedure

yielded three sets of twelve 30-item test forms, Level I, Level II, and

Level III. Except for the modification noted at testing level III, a

Literal Comprehension, Details Test form in a given testing level included

the same number of passages and range of readability levels as a test form

at the same testing level in the Cloze Exercises.

To verify the high level of passage dependency expected with the wh-

format, a "Part II": _lotion was added to the test. Each Part II section

consisted of 12 wh-items without their related passages, two for each

readability level on. Part I of the test. A table of random numbers was

used to assign items to test forms, with the conditions that the items on

5-36
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Part Il of any given t

and that each wh-item type should be represented at least once on a test,

but no more than twice.

2S-.12M-P21.4.-111.11.2

Once the resultant data from the Oloze Exercises and the Literal Compre-

hension, Details test were collected, arrangements were made to obtain the

response data for the sa (a students on selected subtests of the California

Achievement Test (CAT) given in grades 1-8 in May;1975. This data set

included ell of the item responses for the reading and language arts seb-

tests and an IQ score derived from sections of the achievement battery.

These data permitted expansion of the research perspective to include

selected validity studies involving the Cloze Exercises and the Liter

Comprehension, Details test.

should be unrela ed to passages on Part I

Conclusion

Previous chapters have presented a rationale for the lultipleechoice

cloze format as a measure of literal comprehension and have further described

how this format was applied in the development of a testing system, referred

to as the TDN, which is ultimately intended to supersede conventional come

prehension testing systems with the more flexible and potentially more use-

ful approach implied in the domaine eferenced te- irg model. An operational,

doi _nereferenced testing model is not based on a Set of inflexible, fixed

tes s. Rather, it has the facility to gene ate a test for virtually any

evaluation purpose by the working through of an algorithm which cen produce

any number of test items as needed to survey a domain. Sampling procedures

are then applied to these item domains in an evaluation design that attempts

to eliminate, as far as possible, various sources of bias. Particularly

evident in the domain-referenced model is an improved potential for eliminating
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much of the content or item bias that has been noted as a serious problem

andardized tests of reading comprehension.

Unfortunately for the development of this project, there are few

operational models that can serve as detailed guidelines for the design

f do i -referenced tests, particularly for the development of testing

systems that are referenced to very large stimulus and response domains,

such as the virtually infinite field of comprehension as applied to the

domain of written discourse. This project is an attempt to apply the

domain-referenced testing model to very limited but s '11 very large segments

of that domain. In the course of achieving this goal, the theoretical

elements of the domain-referenced model were carefully followed. Insofar

as possible at this time, the psychological meaning of the response required

9
by the multiple-choice doze item fornat has been elaborated. This item

format has been brought to a highly objective state where it now seems to

have the essential objective, generative characteristic required by the

domain-referenced model. Further developments along these lines seem to

indicate the desirability of programming both the item generation and test

assembly procedures in a single integrated system for the purpose of ex-

tending the domains included in th'e test.

The new cJ.oze item format has been applied to a variety of content

domains relevant to the school setting to generate more than 13,000 test

items. A sufficiently large number of iteffs is now available to assemble

damain-referenced tests of literal cmnprehension for a variety of evaluation

purposes. The present chapter explored a number of applications of the

testing materials in three widely-used forms of testing or evaluation.

9Actually, the domain-referenced model seems to imply little about

mee ing the conditions for construct validity. Messick (1975) indicates that

this is no less a requirement for domain-referenced tests than for many other

tests of ability and achievement used in education.
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Presently the project has turned toward applying the cloze testing

materials in a survey design in an urban district. The results of this

applIcation showed that, even at this stage where the testing materials

are yet in a rudimentani Hpaper_basedlt state, large nu bers of test forms

could be quickly assembled to mount a multi trix sampling design in a

large population of readers with a broad range of reading levels. The

data resulting fram this test administration are currently under analysis

both to permit refinement of the item format and to explore its validity,

As chapters VIII and IX will show, the preliminary A ta seem to indicate

that the item format does not yet require any major modification. In

addition, th re seems to be substantial indication that the overall test

fits .the theoretical and practical model constructed for it Although these

results can only be taken as preliminary or tentative, the promise

offered by the testing model appears to have been justified to the extent

that additional or expanded work on the testing materials is warranted.
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CHAPTER VI

TEST ViLIDATION AND REFINI

Starting with an analysis of measurement needs In the area of reading,

this report has proceeded by stages to describe the development, purpose,

and characteristics of a new approach to assessing a basic level of reading

camprehen ion--literal comprehensIon. The current state of thIs assessment

system which, as noted, consists of some 1,374 cloze passages, ass ciated

items, and other testing materials, provides a broad foundation for the

study of its validity. The approach planned for validating and refining

the cloze format is a series of concurrent efforts designed both to study

the meaning of the test and to bring the testing materials to a broadly

usable state.

This chapter fir t provides an overview of the activi ies underway and

planned for research and development on the cloze segment of the TON. This

plan includes the calibration of the test passages, studies of the validity

of the cloze exercises as a test of achievement and ability, and research

designed to make the test broadly usable in practice. The focus of the

discussion from there is on the latter two topics, with most attention given

to the topic of test validity. The problem of calIbrating the test passages

is treated at length in the next chapte

Research and Development Overview

The overview of the research and development plan for the doze

ises is shown in Figure 6.1. Examination of this figure sho s thatexe
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TEST DEVELOPMENT NOTEBOOK (TON )

Preliminary

Calibration,

Studies

Initial
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Notns

Preliminary

Validity

Studies
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Refine Ittplement

Refine Item Generation Procedure T st Generation Proce are Guidelines

Pilot Productivity Studies

Statewide Productivity Studies

Final Report

Productivt

1975 .1976 1977 .
1978

S_O_NDJF A 11 3 JASOND 3 FHAESJASON_DJFMAN 3

Fiscal Y ar 1976.77 Fiscal rear 1977.78

Figure 6.1, Research and development activities.
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this research is embedded in a broader issue referred to as ptoductivity

research. The cLoze and other segments of the TDN are being developed in

-art because of the need for improved measures of school _utput in studies

f productivity in reading instruction. However, since the concern of this

document is with the testing materials, the forthcoming discussion deals

only with dne lines of research activity projected for the TD/I in Figure

6,1,

rhe first line of this research on the cloze exercises refers to the

problem of calibrating the test passages on a single, equal-interval scale.

As shoin in Figure 6.1, preliminary calibration studies of the test passages

have bceii underway for some time. Using the Kay-June test administration

data source, a new computer progr Wight and Head, 1975) was applied

to detenmine the applicability of dne Rasch model. The Rasch model appeared

to accurateLy define the trait undertying the cloze exercises, and,as a

result, the additional stages of the calibration research shown in Figure 6.1

were justified. As described In Chapter VII, these additional stages pro-

ject a further period of eperimentatiom with the model, followed by a

general application to the total pool of cloze passages.

The second Line of research activity for the TDN, which is concerned

with different types of test validity, was begun as a series of preliminary

validity studies, based also on the May-June test administration. This

initial effort, which continueS to date, is expected to provide a bas s for

planning a second stage of test Nalidation, identified in Figure 6.1 as

"Short-Term Validity Studies.m an these studies, a namber of critical issues

relating to alternate interpretations of cloze test scores, not all of which

necessarily identified to date, will be investigated with small student

samples. Subsequently, the testing materials are again to be adj sted or
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the underlying concept realigned before mounting a large-scale study of the

test using virtually the total population of an urban school district

13,000 students. This larger study will combine the features of short-term,

gitudinal and cross-sectional studies tn en.intensive effort to further

clarify the p ycholfinguistic meaning of cloze test scores across the grade

1-12 student population.

Concurrent with both the calibration and validation research, an

effort will be initiated to program the currerm item and test generation

procedures Into a generally exportable routine that will be usable in various

settings, such as state education departmen s, city districts, and regional

institutions that coordinate complex technical educational services. In

addition, workable models and guidelines wiLl be drawn for using the test

assembly procedure for supporting a vuriety of evaluation purposes, ranging

from complex evaluation studies of reading programs to diagnosing the level

reading materials that an individual can comprehend literally.

Franework for

As noted pievt)usly,

ies of Test Validit

rk on test validity has been organized into

the tivee broad lines of activity identified in Figure 6.10 Ali of these

activities have to do with either establishing a basis for test validity

or investigating tte validity of the cloze test format. Before describing

the specific research activities planned for eiarnining the validity of the

cloze exercises, franiework used for deternining the kinds of vmlidity

studies deened necessary is made apparent. Table 6.1 summarizes this

frame-ork.

The first type of validity referred to inTable 6.1 is content validity.

Content validity focuses generally on demonstrating how w 11 the test samples

the classes of situ Lions to Which a te't score is to generalize. Detailed
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Table 6.1

Sonnary of Relevant Type_ of Validationi

Type of Sample

Validity lution_s of.Interesc

Content flow well does the test sample

Validity the universe of responses and

situations about which con.

clWons are to be drawn?

Educational Does the test measure an

Importance important educational out-

come2

Const mot

Validity

Does the test measure what

it purports to measure? Is

the characteristic measured

by the test one that is

influenced by the educational

process? What is the meaning

and interpretation of a test

score? What are the educe.

tional and social consequences

of using the test?

Placement Is performance *roved when

students are assigned to

instructional materials or

conditions on the basis of

test scores?

Sample Types of

platk.

(1) Retrace the sampling of con-

tent. (2) Determine repro.

ducibility of item generation.

(3) Determine agremment on

content categories sampled.

(4) Determine reproducibility

of test generation.

(1) Oeionstrate relationship

of test to educational objec.

tives. (2) Demonstrate that

the characteristic measured

by the test isvalued and of

practical importance it a

variety of situations.

(1) Studies of convergent and

discriminant validity. (2)

Falationship of test score to

amount of schooling and short-

tern interventions. (3) Deva1.

opmental studies of mtgsi

temcy across populations and

dmmains. (4) Studies of response

processes by age. (5) Studies

of amensionality.

(1) tissign students to instruc-

tional levels and ranges of

materials using test SegPS and

compare to unassigned students.

(1) Judge degree of bias in

Content representation.

(2) Identify subjectivity in

procedures used to generate

items or tests. (3) Adjust con-

tent representatien ln the test.

(1) Test is considered a

relevant neasure of outcomes.

(2) Potential social and

educational utility is deter-

(t) Determine possible mean-

ings end uses ef test scores

int practical situations.

-(2) Kodify the test to ilmprove

consistency with construct

and interpretations. (3) cdlEy

and extend the meanings

surrounding the test.

(i) Deternine ability to

generalize from a test score

to instructional and other

reading contexts.

Adapted from Cronbach

1. 4

1971, p. 446 .



- evidence of content validity is of particular relevance for the eloze

testing materials since it is assumed that a score on any test assembled

fram the testing system can be Interpreted directly in terms of a per

ability to read in a specific universe of written disCourse. In establish-

ing content validity of a d -ain-referenced test, the investigator must

demonstrate that the test accurately s- ples the domains to Whial thc test

is intended to generalize. Also -f concern here is the adequacy _f the

universe definition and the objectivity or reproducibility of itern

eonst-_ ction.

Content validity is es ablished largely by empirical means, for example,

by referr ng the content sampling plan to test users The importance of

what is measured by the p -p-sed test is established largely in the

theoretical statement which defines the construct underlying the test.

That is, the definition of what the test purports to measUre not only

establishes the theoretical importance of the test, but also erplores the social

and practical implications of test use (Messick, 197). Evidence of the

importance of a test is thus initially a probl of Logic, coherence, and

the adequacy of the construct definition, but it is also ultimately determined

by empirical results which reflect negatively or posit2eiy on the network

f concepts defining the test and its uses. The importance of dhe cloze

segment of the TDN seems to be adequately established in the construct

definition but still to be shown is evidence that the test accounts for

9mething educationally and psychologicaLly meaningful.

The third type of validity relevant to planning the course of research

on the cloze format is construct validity. Because the cloze exercises

claim to measure a particular type of comprehension and because this claim

has a number of very Important implications from theoretical, decision-

156
6-6



making, social, and policy points of

psycholinguistic and practical implic

explored and established (Cronbach,

is critical that the

ns of scores from the test be

Messick, 1975). In educational

measurnent, there has been a tendency to regard an achievement test as

terminally vaUA if its importa ce (measures recognized objectives) and

content validity are established. Or, a new test of achievement y be

validated aga nst several established tests, whose validity ultimately

also rests on older claims of importan e and content relevance. However,

Messick (1975, p. 956) has pointed out that:

N even for purposes of applied decision making, reliance

upon criterion validity or content coverage is not enough.

* the meaning of the measure must also be pondered in
order to evaluate responsibly the possible consequences
of the proposed use.

For the doze segment, this view requires a series of interrelated

studies, same involving investigations of convergent and discriminant

validity, some relating to the consistency of the test across populations

and situations, and still others involving examination of the process of

responding to the tes the effects of instructionaL interventionsto

nmme a few Exemining the construct validity of the cloze test, it will

be seen, consumes the larger part of the present validation effort.

The Last type of validity identified in Table 6.1 refersto the utility

and accuracy of the test in instructional decision making. The cloze testing

materials are intended to provide a basis for a variety of educational

placement-type decisions, such as determining the degree of fit of texts in

a given content area with the comprehension ibilities of groups of students

or assigning texts in a particular ra se of readability to an individual

student.
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Studies of Test Validity

Continuing or planned studies of the validity of the cloze testing

materials are reported below in the organization presented previously in

Figure 6.1. The types of validity relevant to establishing the cloze

format defined in Table 6.1 are reflected throughout this report, with the

exception of the factor of Importance, which, it is felt, was substantially

established in the theoretical discussion of literal comprehension

chapters II, III, and IV.

Preliminary Validity Studies

Two avenues of investigation of test valic y were initiated in the

preliminary phases of research on the cloze test. The major part of the

preliminary effort is based on the Nay-JUne test administration and has

Largely to do with refining the test and tentatively exploring its construct

validity. The second avenue of the research constitutes the beginnings of

a series of content validity studies. Each of these investigations is

dis ussel in turn.

Construct The organization of the data collection for this

component of the prelimi ary phase of the validation effort was presented

in the latter part of Chapter V. To recapitulate briefly, this study

consisted largely of gathering data from the administration of three types

of te in a grade 1-9 population of 5,000 studen ) a multiple-choice

1 doze test; (b) a multiple-choice comprehension test composed of modif' d

wh-Items; and ( ) a standardized achievement test given annually by the

study district. The cloze and wh-tests were initially conceived as two

different measure the same constru_- of literal comprehension, with the

latter test having b en constructed because an adequate, alternate meas_ e

f the construct wus not available. The standardized test used in the dis ri
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the Cali hievement Test or CAT (Form A), contained

res which potentially converged

-ral comprehension meas

defined by these test

r diverged with the concept of

ed by the cloze test, A Ii

is given in Table 6,20

Table 6,2

of the variables

List of Variables Measured by Tests Included in
the Preliminary Validity Study

oze Test

Total Gloze Score
Glaze Paragraph Scores
Noun Score
Verb Score
Adverb Score
Adjective Score

WhrTest

al Wh-score
independence

re
re (noun,

pronoun)
What score (verb)
When score
Where score
Which score
Mho score
Why score

sage
core

California
Achievement

a
_Test

Vocabulary
Letter recognition
Word forms
Word recognition
Picturerword association
Words in context
General Comprehension
Locate facts
Interpretation-
Relationships
Generalizations
Draw inferences
Comprehension/Social Studies
Comprehension/Science
Comprehension/Mathemati
Language Skills

Sentence structure
Transformations
Mechanics
Usage

Verbal IQ
Non-verbal IQ

a
Not all subscores ted are available for each test populations

This initial test administ on had several pupone. The f irst

objective was to combine logical analysis of the consistency of applicati n

of the ltiple-choice close item form with conventional and Rasch item

analysis data with the intent of conducting a first refinement of the total

item poole As expected, his activity led to

15D

6-9

a number of changes in the



rule sys selecting and process_ng a passage in the multiple-choice

close format.. This activity further resulted in a major revision of the

item pooL which ultimately affected an estimated 85% of the 1,374 passages

already on paper-punch tape.

A second major purpose involved use of the Rasch item statistics in

determining the adequacy of a unidimensional model in accounting for the

hypothetical underlying trait of literal comprehension across so many

different close test forms ( N = 36) and populations; In this activity, the

distributions of item difficulty (more appropriately called item easiness

in the Rasa model output) and ability were also ex ined in detail to

determine the extent to which the testing system was consistent with the

domain-referenced model.

A third major purpose involved examining the in ernal consistency of

the close test and the wh-item format through conventional item analysis

techniques. In this effort, the various part scores of each test type were

intercorretated and the Kuder-Richardson Fonnul a-20 reliability coefficient

was calculated on the total test score on each test form ( N 72 test forms).

In additiøn, for the close exercises, the correlations of noun, verb,

adjective, and adverb subscores with total test scores were calculated,

cor re ted for the co relation of each part score with itself in the total

test scores N == 36 test forms Together, these analyses reflected -the

consiste cy and uniqueness of the four types of deletions made in the close

item fa

Finally, in an attempt to examine convergent and discrLminant validity,

the va ieus subscores of all three typs :f test were intercorrelated for

each CAT test level population (Level I, II, III, and iv). These analyses were

designed to yield a set of validity coefficients which could be exmmined

160
6-.10



for consistency with theory. This analysis rem ns very tentatLv. at this

point due to the difficulties involved in ac( ately expressi e psy-

cholinguistic meaning of what is measured by the various items in l ded in

the CAT. Because of arginnents raised in Chapter II, strong nfidence

cannot be placed in the tests based on the wh-item format eithe, part cularly

as used here, where the test was given across such a wide age range.

Currently, the intercorrelations of the subscores in the three types

of tests available for this phase of the investigation are being subjected

to a principal components analysis and verimax rotation for each level of

the sample. The results of this effort will be made available at a later

point in time.

Content validation. Work in this area was begun in the fall of 1975

with the selection of a regional, representative sample of 192 shoo1

districts. The cooperation of the individual school districts 1,n this

sample has now been secured, and in early 1976, each district will receive

first a lengthy questionnaire and instructions. This questionnaire will

include a set of labels defining major clusters of the objecttce of reading

inst In addition, the respondent will receive a set of sCaled

passages chosen from the wh-question pool to represent readability leve s

1-20. The respondent is to indicate the clusters of objectives taught

reading instruction in grades 1-6, their levels of emphasis in intruction,

and the associated ranges of passage difficulty for the reading mazerials

used in instruction with each grade level population.

in part, the study is intended to define the levels of passage

difficulty that students in various grade levels are routinely eXpec

or believed to master in school, i4e,, are presumed able to conjthend at

the literal and higher levels of reading comprehension. The sch001 saMple
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is well defined, thus enabling the parti

by urban, suburban, and rural districts; and by

student pepuLation.
1

the findings by rgnr ;

e istics of the

This initial effort at content validation 1,S e pected to provide a

basis for defining the ranges of passage diffica y reflected in the inatrau .

tional experiences of part of the student populAMio which the

test rig materials are intended. These data will bec e part of a more

extensive effort to define the content domains of reading instruction f am

different perspectives.

During the spring of 1976, this sa.-Lie study SaDIe is expected to

to a second questionnaire which will attempt to o

de inition of the c- tent categories that e

of -Tritten discourse experienced by grade 1

more representative

ost frequent areas

in the school wad

extra-school environments. Based on the resalt af this study, the Content

of the cloze c _po nt of the TDN will he further adj sted and a =re

definitive effort will be made to describe the Veadability characteristics

of types of written discourse by grade le 1 or in relation to other

relevant situations. The size of each major universe of written ionrse

identified as Important to a level of the 1-12 M7ucle t population will

estimated. For each sach stratin, and using a 9$% confidence level,

readability samples of 100 word passages will be drown. Subseque;1

readability levels of each smuple will be computer analyzed using the

Dale-Chall index, the vasultant distributions of readability will be eyed,

and means and standard deviations calculated.

1The study will also contrast the readaball,ty rangez reported by
teachers with the readability ranges of the paSsages included on tve

major standardized tests of reading compreherolon.,

5.12
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The results of the foregoing analyses are expected to provide an

adequate basis for adjustiN the content of the cloze Omponent of the TDN

prior to any serious effort at 4 lihration or more extensive validation4

In addition, the information on expected and actual readability levels of

relevant areas of written di course will provide a basis for defining a

no ative context for the interp-retation of test scores resulting fran the

administration of the cloze fOrne The sample dist x tons of readability

levels of written discourse in various categories are requlred to provide

a basis for generalizing

ataElzaiza.
Short-term validity studies,

constitute a group of related effo

test score to a domain of written discourse.

ed to previougy in Figure 6.1,

designed to address some crucial

issues of test score interprtatQn. The results of these studies will

guide the revision of the cloan exercises in preparation for further

calib

validation. Table 603 offers a -framework for organizing these studies

in terats of four groups of varia4les in the test situattorL that may affect

the interpretation of a test s2 based on the existing -..1.oze f rmat. The

studies and long more expensive efrts at test

first group of variables refe -iportant global ohara istics of the

types of written discourse now itcli.ided in the test, variations of which

may cause the test to measure other than the hypothesized literal campre-

hensi n factor. The test format iS presumed to be au effective mode for

measuring literal c ::prehension het is essentially inwriant across written

material that differs in tenms o. specific content area smnantic complexity,

or syLtactic complexity. Contettua1 constraint refers to a specific problem

recognized in processing passages into the multiple-choice cloze format,

This is the issue of whether the meaning of the test So d varies as a
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Frame.-

Table 6,3

Organizing Short-Term

levant Source

Contextual constraint
Syntactic eomplexity
Semantic complexity
Content area

ValidIty Studies

Semantic competition
Syntactic competition
Content words
Idioms, metaphors

Training
Instructi
Time
Examiner

Personality
Oculomotor skills
Orthographic C011-.

petence
com-

Semantic competence
Syntactic competence
Specific knowledge
Speed
Memory
Verbal reasoning
Men-verbal reason-

ing
Comprehension

Literal
Non-Literal

Test-wiseness

aPassage factors are represented by a multitude of var -bles, For

example, the smmantic component includes vocabulary load, metaphorical usage,
level of abstraction, etc,

function of the relative immediacy of the passage context that in turn

determines the response to a given deletion tn a passage. This conte t

be intra-sentential, intersentential, or extra-sentential, depending on

how the rules for deletion are applied.

The preliminary valildity studies have to date provided a bolls

evaluet,..on of tile combined effects of content a ea, sirrt=ax and seuntic

facr.ors on the interpretation of cloze test scores, since lL of

factor art Aadirectiy if so ewhat in le 'rly measured ty a2plication

of the Da14,-Chall index to the test passageoq Addition-A Ltudies where

thes- factors ined in isolation in terms of their effects on test

score interpretation are plannad for !Jae spring and 51,Toner of 1976 it is

16



intended that the issue of the effects of contextuaL const ai t on cloze

test scores will al so be studied at that time

The general approach to the studies of passage effects will be to

vary passages on the particular dimension of interest, such as syntactic

complexity, While holding other dimensions constant.' The contextual

conditions within passages that appear to prhnarily determine the respo-_ e

process will also be categorized separately. Correlational analy sis may

then be used to analyze the contributions of selected person factors

<coLumn 4 in Table 6.3) to i em and passage responses as a basis for

inferring, change

by one or more passage variables. This approach to analysis should provide

important leads concerning the passage variations that interact with cloze

deletion rules and that nay cause the test to unduly emphasize general

reasoning or other factors as opposed to those factors which are presmmed

to contribute to a literal understanding of dhe meaning of a given sample

of ten discourse tn a level of the student population.
2

A second group of studies is planned for spring and summer' 1976, to

a ing of a cloze test scare produced.

address unresolved problems surrounding the preparation of distractors for

a cloze passage (Table 603, column 2). According to the theory surrounding

the test, semantic competition among distracto s will unduly emphasiza

knowledge and reason g skills which are e s sent iallY extraneous to the

literal comprehension of the passage and which nay be synonymous with other

nore complex measures of comprehension ox intelligence. This interpretation

needs to be eveluated in differe str. :he population with both

2
What might be expected Is that syntactic or semantic competence are

emphasized at varying levels of complexity by a passage or particular
deletion depending on its organization, content, and structural complexity.

6-15
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euantically in erfering and non-inte g dis pplied to the

same passages0 Similarly,the adequacy of using grammatical class as a

basis fox selecting distractors, and thus presumably Dont- lling for

syntactical competence alomebeing the basis f seletimg the correct

ansver on the cloze test, needs to be eNamined before the computerized

distractor generator -al_ be reasonably finali ed.

IX final issue of this type, identified last 1:a column 2 of Table 6.

will be exaxrzined in a brief study designed to determine he possible need

Eor mcdifying the distractor generation process when the word deleted fram

a passage is part of an idiam, 07 a metaphor, Or iS a specific subject

nutter word. Presently, the rules govern/rap:: the gew.:ration of distractors

fo- these types of deletions are shaPle and V'-raightforRard* The Amorican

IiiEi_ag.L.E0=1.L1231-icl3oolc (Carroll et al., 1971) is used to identify

specific content words in a passage and metaphorical and idiomatic language

are largely ignored s a basis for modifying the rules fordIstractor

3
generation.

The third groupof short-term studies that is required before the cloze
=

fonirat can he effectively modified Eor large-scale validation and calibration

is id ratified in the third columm off Table 6.3 as the testing context. The

amount of training needed to standardize the test ac oss a widely ranging

student population is an important research issue because die test uses a

new, unfamiliar format, The related matters of test instructions and

exarziner behavior will aLso be e5camined in applied research which will

attempt to determine the conditions under which test-taking motivation may

kynder some conditions, a word that forms part of am idiom may not be
a candidate for deletion See the rules for generation of distractors in
Appendix A).
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be maxthnizad diile ninimizing the effects of guessing on the test score.

Finally, this element of the research effort mill attempt to define optimal

amounts of time for test-taking. The intent of this area of the research

will be to produce an exaniner and examinee training package that will

orient the test-taking situation to one that is more psychologically, attuned

to the taking of a domain -erxced testi.

In concluding this brief presentation of the short-tern phase of test

validation, it seems necessary to point out that the foregoing

planned studies represents only some of the large issues of validit

recognized to date in. work on the close testing materials,

the present approach to investigating the. effects of a particular variable

on what the c1o2.e format measures is likely to be re atively holistic.

For example, in actualLy measuring semantic complexity, it may be necessary

to focus on traclitional approaches base& Largely on vocabul ry load. Sena

complexity has a potentially large number of referents and dimensions and,

as an area of in_vestigation relating to the close process could easily

cons-me the whole of the resources devoted to this research. Wherever

possible, the tendency will be to use an. existing measure. 'The exceptions

to this approach will be in the work described in the next Section which will

attempt to create an alternate and less ambiguous iterion for measuring

literal
of syntactic competence and syntactic conplexity.

p_ hension as well as nount a parall L effort to create measures

A one-year study combining the elements of o -term, longitudinal,

and cross-sectional designs will constitute the basis for a broader

examination of the -construct validity of the cloze testing materials.

This phase of the res.2arch wiLl. attempt to address some larger issues
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concerning the validity of the multiple-choice cloze format, while continuing

to provide a context for examining research issues previously identified.

That is, detailed analysis of items, passages, and item format variations

will continue he e and even be extended to additional content areas. however,

the focus of this phase of the research will be on the developmental_ and

instructional Jinplicat ions of the construct of Literal comprehension.

Sample questions of interest will be: To what extent do literal compre-

hension scores cha cA in relation to the passage of instructional time

over 12 grades L. the development of literal comprehension, as measured

_by_the test, ontinuous over the school years? Or,. does_ ore_developnent

oceur in some yeavs than In others? Which students develop the skill most

rapidly? To what extent is the development of literal comprehension

influenced by manipulable home -.1hool factors? By nonmanipulable harm

and school facto /

literal c

finally, t what extent does the development of

hension affect other school /earning tasks? Does literal

comp _ehension contribute to P'7.ademic and personality development in the

school?

Stud The proposed study is to take place in the same urban

district that provided the data for the preliminary phase of the research,

except that it is expected that virtually the total student body will

participate in the longitudinal study. This will pr vide a heterogeneous

sample with a size of more than 1,000 students per grade level at each of

grade levels 1-12. The idea of conducting the study in this single district

contributes substantially to the economy and feasibility of the esearch,

Whilp,it is felt, not greatly affecting the ability to generalize results.

The composition of the student body is fairly representative of major

cultural and economic strata of the New York State population, except that

6-18
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minority elements tend to be samewhat overrepresented. The district has an

excellent standardized testing progran, keeps accurate and complete records

on.the student population, and is very supportive of research. There is

considerable positive communication and interaction between the district and

the larger community, thus creating the conditions that will be needed to

obtain the parent interview and questionnaire data to be collected in the

study. Finally, because of substantial special Federal and State monies

annually infused into the

and within schools i- the

instruction._ This_vari t

district, there is extensive variation both between

amount of tine and resources devoted to reading

wilLp videpart: at the backgroumui_for asse-ssing-

the relative effects of school factors on cloze test scores as contrasted

with their effects on other measures of reading.

General studesig The categories of measures to be collected in

the study are listed in Table 6.4. This is essentially an expansion ef

Table 6.3 to iflclude measures of chool and home factors. Selected

personality and achievement test factors have also been added to the "per n"

column. In large part adequate -measures of these factors are either

available from the study district's testing progran or from previous

research of this type (cf. Kidder et al. 1975). The new instrumentation

that will be constructed for the study includes a measmre of syntactic

complexity applicable to reading materials, a measure of syntactic competence,

applicable to the student population, alternative measures of literal

comprehension, and questionnaire and Interview schedules that will be used

to determine the breadth and complexity of the reading experiences of the

student population after the mmnner described by Chamsky (1972). The

selection and organization of variables and measures, as show in Table 6,.4,

provides a basis for.defining the syntactic and semantic compo 'exits and
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Table 604

Fro-Rework for Organizing Variable Mea

se Rimss

Syntactic complexity

b

Semantic complexity

Content area

Content vords

idioniso metaphors

-in the (ine.lear Validation Study

Personality

Anxiety

School satisfaCtion

Self esteem
a

Orthographictompetencea

Phonological competegae

Syntactic competencg

Semantic competence

Word knowledge

PP44_
dathematica achievement

Science achinament

Social Studie$ achievement

Language Ans rhievealent

Verbal reasoning

Nonwerbal zeasoning

oprhenit

on.iiterai f -torsa

Sex

Age (trio& )

Grade level

Complexity reading

materials

Instructional time

Instructional mode

Leming envirorraent

Teacher age

reacher experience

a
Available from the district standardized achievolont testing programs.

b
To be constructed for the study.

Socioeconomic status

Cultural background

. Parent.child reading

experiencesb

Child's reading

experiences')
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levels of the m dependent variable of interest (literal comprehension)

while attempting to trace the contributIons of immediate and contemporary

antecedents of rea ing perfo ance in the home and school.

The procedures for assembling the primary measures of literal c pre-

hension to be used in the study will initially involve the sele tion ef same

600 cloze passages from the TUN distributed equally across the total range

of readability levels and in the proportioLs of 2/6 for the reading/literature

category and 1/6 for each of the additional textual categories44 These

passages will provide the raw material for the calibration pilot described

in Chapter VII, wixh the result that this pool of passages will be calibrated

on a common, equal-inte. al scale.

Subsequently, the scale for the reading/literature stratum of 200

passages will be divided into 30 equal intervals. Each successive set of

6 such intervals will constitute a test level ith no overlap between levels.

Stratified random smripling will then be applied to the passages in the

intervals in each test level to obtain 6 parallel test forms of 6 passages

each per test level and a total of 30 fotms across test levels. The number

of passages required for this design is 180 (36 passages x 5 test levels)

The foregoing design will be repeated for each additional textual area,

except that the design parameters are 100 nassages from which 3 passages

will be sampled from each interval in a test level. This design will

require 90 passages and will result i-n 3 parallel test forms of 6 passages

per test level.

A special placnent test will then be constructed from the reading/

literature.passages for the purpose of estimating the test levels of

4
1t will be necessary to add same pew passages at the upper ends of

the scale for the llth and 12th grades.
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vidual students. Theredter, the student population will be assigned

forms by test levels within grade levels using random stratified

Sampling to insure equal numbers of students across test forms. This

prec ss will be repeated for the test forms in each additional textual

area, using each time a different randomly constituted one-fourth of the

tude t population at each grade. Students in each grade level population

s receive two parallel cloze test forms on each of three test

occasions during the school year (one in reading/literature, one in a

ent area), with a different set of forms used on each test occasion.

The outlines of this design are shown. in Figure 6.3 by identifying each test

ion with

At least two additional testing sessions will be required of each

student in the study sample. At the pretest and posttest occasions

identified by W's in Fig-'e 6.3, each student will receive on each occasion

ferent test form that constitutes an alternate measure of literal

ehension. These test forms will be assembled fram the wb-item pool

using a design similar to that described in Chapter V, except that the

passage independent section of the test will be replaced by main idea and

title items. (For each of the 300 wh-item passages, there are available

up to 4 verbatim or derived main idea and title items). Additional alterna-

tive measures of literal comprehension based on the paraphrase transformation

and int(Irviews will also be administered to &nall sobsamples of the study

population.

The foregoing design will, require approximately 120 minutes of testing

per student on the pretest and post te c ;)ccaSions add 80 minutes at

e im data point. This element of the study design will provide a

estimating the mean and variance of literal cOmprehension change
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C = Cloze test

W = alternate Lit, Comp. test
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100

Literal Comprehension Test Scale

Figure 6,3. Longitudinal and cross-sectional components of the test administration for major dependent variables

in the one-year validation study.
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scares across the school year by grad- level$0

are referenced to the s e scale, it should prove

the total possible change acr-

all such

osible to

the scale by Wi ably combining crass.,

sections or grade Levels. The variation in chsage

levels may also be partitioned to detetmi the_ co

and family factors to the development of liter

analytical process can also be followed for the, aa

.2Qres within grade

ibutions of *4100:

hension. This some

di ed reading tt

scores available on the grade 2-9 student poptaation where pretest *n

posttest scores will be available for each of the populations in the**

grada Levels
5

Many of the details of the foregoing des-

Some elements of the designmust be restricted t

the student population due to the costs of d-----1

tion. For exauple, the measures of syntactic

will very likely be.-restricted-to the elenent

of validating the measures to be usad

However, with these exception

this desinn

need to be

11 _ ss-sections of

p ng adequate instrame

plexity and c -petence

ades-because of the

hey, 1975; Finn 97(5)

it is expected tbat the basic outlines of

installed with the result hgat; data will be available on

many intereLLing questions about the psych

literal camprehensi and of sane of its

cloze format. Because of some of t a unl

.d.ee

5The CAT offers an ADSS scale score
test forms and levels on one scale, thus maki
a psychometric point of view. However, unlike
and format of the CAT changes radically from te
interesting, however, ta determine how much the

on this scale and how much of this change is ao

6Personal communications on this issue indtca exte sive comtm for
developing instrumentation across grades 1 liowever, smne models exist

for use in grades 1-60

Logie4 meaning of the construct,

peratipne1izations, in1tdft n the

aturest of this desgi e,

the cambinat
nalysis possib
ze test, the co
level. It hLLL4 prove

nt populatioll eha _es
ed with school ilfluenees.
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common item formats-adminiutered, at each level of the population and a

single underlying scale to TAbich test scores can be referenced, the results

of thiS study should be of broad icterest to the pro1essional reading

nity.

Generation atd Use of Items lnd T

Concurrent with the course of test validation, tder4tified in Fi ure

6.1 at the outset of this chaptAt efforts will continUe to hnprove the

reproducibility and exportioility of the item and te$t generation procedures.

Also, this section of the seach program will prodUee material that will

_ help potential users apply. th qlqze testing raaLeriaL s_to b

probiems, ranging from individull weasurement problemS to large-scale

evalua 'o s of reading programs wt.thin and between sthool districts. This

fi a n of the present chapter briefly discusses the overall co tent

of each of these efforts.

Test Item Generation

The test item generation p ocOss is now If gely a continuous, human

operation that begins with the npLing of passages from sources and

concludes with a finished passae in the multiple-chOiCe format. Aside

from the sampling of origin l passages, it appears that his. 1,:ire routine

can be computer programmed in the interactive mode, with the laborious and

repetitive components of itei ne handled entirely by the computer.

For example, following the somptio of a passage,

passage readability and idvatity, Various potential dietion pa-iterns While

also identifying the characteristics of each deleti 11 pattern (percent of

text deleted, percent of nouns 4eLeted, etc.). The petson interacting with

the computer would then indicatA A particular patte n of deletion, would

=purer would analyze

further indicate the word lists to be accessed for eaal deletion, and would
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f-LnaiTy presented with a tentative clozed passage. The resultant cloze

:PILJ be inspected for any departures from the deletion rules

lists would be further accessed as needed, and,finally, the completed

passage would be programmed for type style, letter size, layout, etc.

This proiected autamation of the item generation routine wit1 meke

the process of st item development generally exportable. This activity

mu.st be carefully integrated with the research planned on the validity of

the item format.

Test Assembly

The test assemb i process is yet relatively crude, consisting largely

of assmmbling the passages relevant to a given evaluation design into tests

and delivering the associated paper-Tunched tapes to the printer. Over ,the

course of the research, it is expected thaX the test assambly process will

also be programmed in the interactive mode to opera e on the passage pool

and enable an evaluator or researcher to asEemble a test or tests for

particular purpose.

Th7ts acess first requires that the pool of passages exist in a computer

file, along -'th the data that became the selection criteria of the user.

Relevant data for passages include Faseh calibrations, readability

characteristics, content area, psychometric characteristics, and so Or14

The process of passage selection must allow the user to apply several

selection criteria simultaneously, while so providing for various

sampling strategies. The programming should be sufficiently sophisticated

so that a test or tests can be generated with predictable evaluative and

psychometric characteristics. For example, the program should be able to

deliver n parallel tests, with specifi2d content, of fixed length; and with a

projected mean, standard deviation, and reliability in the population.
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Th s section of thc research program will also provide a set of

practical models or guidelines for using the cloze component of the TDN

in evaluatio_ and research. Of particular interest is the derivation and

effective presentation of workable applications of natrix s- .pling, using

h-- cloze passages as a resource. Sirotnick (1974) attempted to provide

such models in a gen ral presentation, but here it would be expected that

a number of detailed models could be derived and applied in simulated use

the Ooze passage pool. Sirotnick's presentati n showed how a school

district zould save considerable amounts of testing time and money by

applying -ling to a large number items and domains of conto

The flexibility of the cloze component was planned largely so that the

evaluator could begin to take antage of the economy and efficiency of

the matrix sampling model in --aluation in reading.

Presumably, in the finished product from thl.s phase of the research,

the user would first explore the simulated evaluation models projected here. -

He would then specify the parameters of the evaluation design that fitted

his s ruation ( .g., number -f test groups, numbers of tests, sampling

plan for each test, confidence levels, etc ). Armed with these par= e e

he could then use the test assembly program to generate the required tests

in paper-punched tape form.

This component of the practical side of the research will go beyond the

processes of assembling items and testv to W10 the user how the test data

may be used in certain types of practical decision making. The decisions

to be addressed are largly of the placement type. The focus is on

assigning an individual or group to reading materials or to levels of the

curriculum. The basic problem to be addre -ed involves creating the

6-27

179



technical guidel_nes and techniques that will allow a user to generalize

frmn a cloze test score (in Rasch calibrations) to a segment of one °- more

domain distributions of readability The problem is illustrated in part

in Figure 6.4. For each grade level, there is a ribution of readability

of the en _aterial in each content domain and ubcategory. Generally,

the user wants to know how to assign a student to sections of a set of such

distributions so that the student can be given matrial he can actually

read.

Passage Readability Level

Figure 6.4 Hypothetical distribution of passage readability for
one content area by grade level

As part of the research, the sampling distributions of readebil ry

scores of the doma ns and subcategories of content included in the cloze

_est will be known, as the distributions of readability scores for

passages with the samc asc. .ellibration. The problem is to work out the

technical parameters of using boa Jets of data to Jr ict the range of

readability that is appropriate for an individual with a given score on

the cloze test. By generalization, the resulta t model should further show

how well an. given group "fits" the domains and categories of reading

materials sampled by the test.
7

In summary, this aspect of the applied component of the research will

7
included here is the problem of defining statistically the cutoffs

that indicate the point of comp-ehension/no comprehension in a student's
testj)rotocolo These cutoffs may vary by age or grade.level.
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der42 practical procedures for estimating the probable level of functioning

literal c prhension) of -n individua group in relation

_ category of w itten discourse, It would also be ofto a given don

considerable value, If resoutres allowed, to extend the model to show a

local user how he could t;FIce into account the readability characteristics

of his own populations of students and reading materials to achieve a

generally improved match between stude t abilities and instructl(Alal

materials.

Gonclusion

e foregoing discussion is an expansive outline of some of the studies

that might be conducted to examine the validity of the ultiple-choice cloze

format as a measure of literal comprehension. The projected studies are

cast in the scientific framework of constmct validity. That is, because

of the implications of meaning and use attached to the cloze testing

mater als, it is deemed necLsary to embed the test in a research program

that will tend to cla ify both the meaning of the concept underlying the

test and the utility of the t.est in measuring the conce-,_. Typically,

content-oriented or achievement tests are not embedded in such a research

but are considered valid on the grounds of content and convergent

validity.

The validation program defined here projects the gathering of evidence

of different types of validity on the cloze test. The content validation

phase is a much more extensive effort than is usually mounted with tests

of achievement. Here, the research program will attempt to characterize

the content domains to which the test is referenced in considerable detail.

This effort will ultimately provide an improved basis using a reading

test score based on the multiple-choice cloze, in decisions that directly

6-29
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affect how individuals and groups are assigned to domains of reading

instruction.

The construct validation phases of the proposed research are concerned

with evaluat the main effects and interactions of organismic and

situational variables on the development of literal comprehension, as

measured by the cloze exercises. The quasi-longitudinal component of this

research on test vaiidity further provides a baEls for examining the
a

theoretical and practical Importance of the const ct of literal cvmn-

hension--and the cloze exercises as an effective measure of the cc t--

across the years of public schooling. The potential outcames of 1 LS

research would appear to p ovide the kind of information that is needed to

determine the utility of the cloze exe cises as an Important measura of

output in reading instruction.

Finally, concurrent with the validity studies planned for the cloze

testing materials, a progrn will be conducted to gradually transform the

tes- =nto a state of practical utility. This program will make extensive

u e of modern technological developments with the intent of improving the

econamy, usability, and applicability of the te _ing materials. These

applications constitute a model for futur tests. which wIll not be tests in

the usual sense, but device& that can be tailored to measu -ent/evaluation

situations as needed.

.82
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CHAPTER VII

CALIBRATION AND SCALING DESIGN

in addition to justifible construct validity, the new multiple-choice

doze testing system will have a very useful scale for score interpretation.

The new test scale will have distinct adv- tages over the scales of commer-

cially available, standardized tests. The scale for the multiple-choice

cloze (MCC) testing system will have equal intervals and a "lo- difficulty

point" near zero. These properties alone will support the legitif

ment -f literal com -ehension over time while permitting the use of

unique test forms at each point in time. The readit=- passages comprising

this scale will be drawn from eleven content domains and cover difficulty

levels from first gnade to collegs. The approach to be u in scaling

the reading passages will allow the estimation of ability in ell

11 domains from one test in one domain. Thus, the most useful application

the scale may be the construction of tes s that are tailored to individual

tudents. A teacher, working with the Test D- elopment Notebook, will-be

able to select passages that will be targeted around an individual true

ability. A test so designed will provide a precise assess ent of a partic-

ula_ tudent's ability in literal comprehension

Actually, a teacher using the Test Development Notebook could construct

unique tests for each student in a classroom, several times thr ughout a

course of instruction or an academic year. This would provide a design f

achievement monitoring that is seldom used in schools today.
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Trait

The first step in _he development and calibration of a test scale is

the specification of the trait under investigation. That is, what student

6rait iS actually measured by the MCC test?

In the early phases of trait definition, singular operational defini-

tions are counter-productive, "for the closure that strict definition con-

sists in is not a precondition of scientific inquiry but its culmination"

(Kaplan, 1964, p. 77)1 The veracity of the trait-definition being investi-

gated, namely, literal comprehension, is open to strong criticism, especially

when conceived of operationally (see Chapter II in this proposal).

Operationally, we might sav that literal comprehension is exctly what

the MCC t st measures. Unfortunately, one inspection of a multiple-choice

doze test could result in several different interpretat onS of what the

test might measure. In addition, if only an operational definition is pro-

vided, then the burden of construct validation is thrust upon the consumer,

"who --ill inevitably make inferences beyond the universe of situations rep

sentatively samp, d by the test" (Cronbach, 1971, p. 483). Thus, trait defi-

nition is tied directly to construct validation because users will demand,

d legitimately sc, hhat .
,,,- test, if properly used, measure what the devel-

opers say it measures.

In order to maintain the desired interpretations o± the MCC tcst, con-

struct validation (see Chapter VI) must be designed ca.. fully in o

refute any subst --ive counter-interpretations of the at that 7night e

from its use. This construct validation is ac-ually a clarification and

justification of the operationalization chosen for measuring literal compre-

hension. In order to be recAved properly, however, a particular operation-

alization should have a conceptual basis especially in the behavioral
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sciences. The conceptual basis for the trait measu ed by the multiple-choice

cloze test is explained in detail in Chapters II through IV of the present

proposal.

Measurement Is- es and Model

There are several measurement issues involved in the calibration of

the MCC te t. These measurement issues arise from two sources: (1) the MCC

test format and (2) the requirements of the measurement model used to cali-

brate the test. Generally speaking calibration mee s estimating item dif-

ficulties so that items can be scaled from the least difficult to the m_ t

difficult. 14.e2ever, in the present context the emphasis must shift to pas-

sage calibration.

The format of the MCC test is radically different from that of conven-

tional tests of literal comprehension. As described earlier in this proposal,

no formal quest ons are asked in the MCC test. The student is si -ly required

to choose from three, four, five alternat_-es that word that has been

deleted from the paragraph in question. The student's r7--4 ity to reconstruct

the iginal paragraph reflects apprehension of the t meaning of the

paragraph. The man festation of this trait to be an all-or-

none phenome on, that is, apprehension occurs or does not on a specific pas-

sage. Thus, the test format remains e entially the from grade I

through college.

The multiple-choice cloze format with no formal questions will reduce

the importance of general intellectual Skills in the student's response.

The format is designed to measure literal comprehension of a passage, not

the -tuden s ability to comprehend and answer questions following the pas-

sage. In theaatter instance, skills beyond literal comprehension are called

into play. Thus- a major research question that must be answered is whether
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or not the MCC test is usidimensionsl and thus measures a stable trait

time.

A second complicating

only nouns, verbs, adject es,

ths test was the choice to delete

ssdvsrbs e s. 14 V. Th of this decision on

the perform7 ce characteristics of the Mi:C tst MU3 s1c b investigated.,

sidi:0 sional measureThis choice may complicate the attemot ts sal

of lite al comprehension due to a lack, ot sy te atic variation among the

deleted words.

The Rasch measurement model will be used to --alyze and calibrate the

MCC test. This model has been chosen for two t jor reasons. When tests

have been constructed so as to meet certain specifications, "application

the Rasch model gives person-free item calibrations and ites free person

measurements" (Wright and Mead, 1975, p. 2). Such objectivity in measurement

s idom attained in the behavioral sciences. For example, if you want to

know a person's he7 you measure him with a yardstick or another device.

Within reason, two different yardsticks will provide the same estimated

height. What happens when students are given two reading tests designed by

separate companies? Does one consistently get the same estimate of student's

reading ability with the separate tests?

The Rasch model specifies a par. ,cular simple relationship between

person ability, item difficulty, and the probability of observing

a correct response. The implications of this specification are

that:
1) the variable measured is unidimensional

there are no strong relationships among persons or
items other than those specified by the model so
that responses of persons to items are stochastically
independent,given their parameters in the model

3) items and persons do not differ substantially with

respect to other possible response factors not repre-
sented in the model such as item discrimination,

person sensitivity, guessing or iniifference. (Wright

and Mead, 1975, p. 2)
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Thus, it will be necessary to analyze all of the response data collected

using the MCC tent. A computer program is available for these analyses.
1

Following analysis, if the test data provide perso ee item calibration

and item-free pertx_ -e-surement, then the three specifications of the model

must have been mM: by the original design of the test.2 These analyses will

provide the callbration data needed for equating test difficulty levels and

test content domains from grade 1 through college.

CALFIT: Sajile-fre ii caib:atic ith a Rasch measurement model

by Benjamin Wright and Ronald Meac, tatiicai. Laboratory, Departrnent of

Education, The University of Chicago, Ch'Lcavo, Illinois, 1975, Note that

this program is now operational at the Stet') EthIcation Department in Albany,

New York.
2For details of the Rasch model, refer to Georg Ranch. Probabilistic

models for some intel1Lwm12211a.LaiELEILLEt. Copenhagen: Nielsen &

17=37717463T-iienjamir Wright, Sample-free test calibration and person

measurement, PrceediLgs of the 1967 lnvitatior'. Conference on Testin

Problems, Princeton, N.J.: Educational Testing Service, 1968, pp85-101.
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Motivation for Using the Rasch Model

Fifty years ago Thorndike complained that contemporary intelligence

tests failed to specify "how far it is proper to add, subtract multiply,

divide, and compute ratios with the measures obtained" (Thorndike, 1926,

P.

which zero will represent just not any of the ability in question, and 1,

3 4, and so on will represent amounts increasing by a cons, d:fference "

(Thorndike, 1926, p. 4).

Thorndike had the courage to complain because he believed he had worked

out a solution to the problem

stone (1925).

Thurstone's me hod was to mslate the proportion in an age group

passing any item into a unit normal deviate and to use these values as the

basis for scaling. Common scale values for different age groups were

obtained by assuming a linear relationship between the different scale values

of overlapping items and using the different group means and standard devia-

tions as the par_ eters for a transformation onto a common scale.

Thurstone redid a piece of Thorndike (actually Trabue's) work to show

that the Thurstone method was sup (Thurstone, '?). But the methods

are essentially-the same and they share si 'lar short omings.

Thurstone's 'absolute scale" (1925, p. 438; 1927, pp. 518-19) yields an

interval scale measurement of a kind. But no useful interpretation of the

"equal" scale units has ever been proposed.

In addition to item homogeneity, the Thurstone method requires the

assumption that ability is normally distributed with age groups and that

He a- erted that a good measurement of ability would be one "on

intelligence test. So did Thur-

This sec__on and the on6 that follows on "Application of the Rasch

Model" were written by Dr. Benjamin Wright and Ronald Mead at the Department

of Education University of Chicago, Chicago, Illinoi 1975.

188

7-6



there exist stable parameters for these distributions. Zhould the sampling

intended populations be biased, so -74,11. -Upe scale values. They cannot be

invariant to sampling. In particular, Lfferent in ability will

pr duce scale Ira" es different in magnitude anci dispersion.

Thurstone used the 1925 version of his method for the rest of his scal-

ing life ( .g., Thurstone, 1947), but the majority of test calibratsrs 1-ave

relied on the simpler techniques of percentile rahks and stascv es.

The inadequacies of these methods were clarifiel by Loevinger's 1947 analysis

of the cons _uetion --d evaluation of tests (Loe inger- 191+7, p.

42).

Loevinger showed that test homogeneity and scale monotonicity were

essential criteria for adequate measurement. In addition, n acceptable

method of scaling must result in a derived scale which is independent of the

original scale and of th% ginal group tested " (Loevinger, 1947, p. 46).

Summing up the est calibration situation in 1947, Loevinger say "No

system of scaling has been pr ved adequate by the criteria proposed here,

though these criteria co -espond to the claims made by Thurstone's system'

(Loevinger, 1947, p. 45). Rs for reliabilities based on correlations,

"Until an adequate system of scaling is found, the co elation 'petween to ts

of abilities, evPn between two tests of the same ability, will be accidental

to an unknown degree " (Loevi-.ger, 1947, p. 46).

Twenty-fivr years ago Gulliksen concludeC, is T1222.12_211_Mental Tesfs

( 950) with the following observation;

Relatively little expe lental or theoretical work has

been done on the effect of group changes on item parameters.
If.We assume thaq.; a given item requires a certain ability
(A), the proportion of a group answering that item correctly
will increase and decrease as the ability level of the

group changes. The amount of this change will be greater
for an item that is highly correlated with ability A than

for one that correlates only moder-;tel7 with ability A.
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If we have some standard measure of ability A, it may be
that the abilitylevel at which 50 percent pass and 50
percent fail would not be subject to as much fluctuation
as the proportion of correct responses. As yet there has
been no systematic theoretical treatment of measures of
item difficulty directed particularly toward determining
the nature of their variation with respect to changes in
group ability. Neither has the experimental work on item
analysis been directed toward determining the relative
invariance of item parameters with systematic changes in
the ability level or the group tested. (Gulliksen, 1950,

PP. 392-93)

At the 1953 E.T.S. Invitational Conference on Testing Problems,Tucker

suggested that "An ideal test may be conceived as -ne for which the informa-

tion transmitted by each of the oossible scaled sc res represents a location

on some unitary continuum so that uniform differences between scaled scores

corresoond to uniform differences between test performances for all score

levels " (Tucker, 1953, p. 27). He also pror sed the comparison of groups

differing in ability as a strong method for -,:Aluating test homogeneity

(Tucker, 1953, p. 25). But the other p nts in the conference belit-

t1d his proposals as irnpracticaily idealiFtc.

Fi teen years ago Angoff wrote in an ncyclopedia article on measu

merit and scaling:

M..A of the test scales now in use derive their systems
anit from data taken from actual test administrations,

,-11,1 thus are dependent on-the performance of the groups
tested. When so constructed, the scale 4as meaning only
so long as the group is well defined and has meaning, and

bears a resemblance in some fashion to the groups or
individuels who later take the test for the particular
purposes of selection, guidance, or group evaluation.
However, if it is found that the sampling for the devel-
opment of a test scale has been adequate, or that the
group on which tne test has been scaled has outlived it-

usefulness, possibly because of changes in the defined
population or because of changes in educatioral emphases,
then the scale itself comes into question. This is a

serious matter. A test which is to have continued use-
fulness must have a scale which does not change with
the times, which will permit acquaintance and familiar-

ity with the system of units, and which will permit an
accumulation of data for historical comparisons.
(Angoff, 1960, p. 815)
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And yet the faulted method- ref red to and criticized by Loevinger,

Gulliksen and Angoff are still widely used in test construrtion and measure-

ment in spite of the fact that considerable evidence has accumulated in the

past fifteen years lt much better methods are available and praeticpl.

The new attack cm mental measurement was fi _t formulated nearly

twenty-five years ego by a Danish mathematici_ crorg Rasch. Rasch began

his work on psychological measurement in 1945 when he standa-dized a group

intelligence test for the Danish Department of Defense. It was in carrying

out that item analysis that he first "became aware of the problem of defin-

ing the difficulty of an item independently of the population and the ability

of an individual independently of whic l. has actually solved "

(Rasch, 1960, viii). By 1952 -d d ic.wn the basic foundations fo

new psychometrics and worked out wo probability models for the analysis of

oral reading tests. In 1953 he reanalyzed the intelligence test data and

developed the essentials of a probability model for item -ialysis.

Rasch first published his concern about the problem of sample dependent

imates in h 1953 article on simultaneous factor - alysi in several pop-

ulations (Rasch, 1953). But his work on item ana2ysis was unknown in this

country until the spring of 1960 when he visited Chicago for three months,

gave a paper at the Berkeley Symposium on Mathem tical Statistics (Rssch,

196), and !ublished a book, Probaoi1jtic Model for Some Intelligence_an

Attainment Tests_ (Rasch, 1960).

These publications contain a detailed p esentation and application of

a probability model for the analysis of psychological tes: data (Rasch,

The applica-

tion of the model meascrements which atiai s and Tucker's

criteria and resolve tbe sblems outlined by Gulliksen and Angoff. But

1960, pp. 73-79; Pp. 107-125; pp. 168-1 1961,
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unfortun-atelr eir en altar 1960 nevi iiny sciL note ite learned of Ra h' a

work. . . Rae Vs bock , published i reache1 only Ea handful cf

actiolar in t hi co2untry- . Ilia wcric here criaJ imp3dcations for the future

of psycl-kom etrdc sad lor me a tironieot i.n soothil_ science r earch in ge eral

Of- the 1960 l000l-c, 'Thicicer says "rhe mc+mo&-raph "by Easch presents sesreral

very irit-erestn 5 sad guile mph ti. eated d.sveL oprnerits dri mathematical test

th ory (Tuoler-, 1963, 2?.. 356). 0 f the it -em arily-sis model Sit grea e slys

"trio moe1 propcsecl Lind =the ofti 'Lions thth dt ectreniely teree.t-

OT.rer aLa, the axtl-vor ha e ITI.Sde a sustnt Ial c zibution to model

htialslinEg in t st-s abi-T-Lit " c(Si tgr-ea-cres , I 963, 1. 220). Coonibs says

that Rach."' s wor-k is a 'gnu oi contribLoti on nnm3. a ne-w aa)pr-oach in psychornet

whi-eh is w rtny of -very serJ.01.1-s study " (Conlin, 1961+ , p. 238)

Ira her discussion, of persoi id popuLzti. on as psychometric concepts,

Lo vJ-ngr rL tes:

Basch (196o ) h-Las de.iis a truay maw aapr oaG1 to psycho-
nie t. nic problen s rrtaks 'use of none- of the olassi-
caL psycl-oneletrics, but re_thr appais algebre anev to a
prolatosilist ic model . he prohebi lity thmt a person will
ans-wer era i -ter ccsrrect2y is asaurri ed to be th.e product of
.thn abi_11-ey -s4---ameter p ert ainlig oily- fa tie a)erson end a
difficulty Tar-arnete r iert ainine o nly- t tie itefft. Beyond
specifying ems person as the stamder-d of abi2ity and pre
i.'tert as -the st andard oi aifficidt 7, the abiLlty assigried
-to an indirdch.Lal is iridq,enden.t o f t-hat o f o-ther members
of the groml &Lid of +he partiouls_r i_terns witl which he
is tested; mirrtilsir13, for the item. Indeed,
=these Wen lyzop artie a were once si..u_ggst ed as criteri a for
absolute sali_ng (Xoe.-virtger., 194-7); Ett blat time proposed

cbemen l'or soLut e scal-inE tied 710t- beers_ aherrn to satisfy
th e. criteria, nor rives Gattrna no ali-ng do, so . Thus , Reach
rhust be criit ed wi th an outsterain5 cant rilruti_on to one
of the two en-trod paychoPree-tri c p rotalenid, th.-e achievement
of normarbitzary rnea_sunes. Fiasch is concerne-ol
different Euid more iigeoropus Iduid of generali ation than
Cronbsch RajeLranarn, enct Glaser. Alen, us 2nocie1 fits,
iha results ar-e lacLepeziclant or tt-e sarnple of persons arid
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of the particular items within, some broad limits. Within

these limits, generality is, one mi.ght say, complete,

(IoeNinger, 1965,P. 151)

When a new method for solving old problems is proposed, an importont

question is, Does it work ia practice?

is 1960 book, Pasch documeats at length the application of his

model to a four-test intelligence battery used by the Danish army (Pasch,

1960, pp. 80-107). The model is plainly inappr priate for two of the testa

but a good fit to the other t-o. In sUbsequent, but still unreported away,-

ses of these data, Rasch was able to track down a test administration factor

causing oae of these tests aot to fit the model and to show t at upon adjust-

ment for this factor, the residual date of this test also fit.

Brooks and Blommers (1965) applied Pasch's model to Lorge-Thorndike

Intelligence Tests administered to eighth and-tenth graders. Their pur-

pose was to evaluate the stat:Uity of test item parameters when given to

groups of different ability. They found that the model fit tke Lorge-Thorn-

dike data rather well and that the estimates of xtem difficulty were stable.

Since then there have been a series of applications made in Denmark by

Paeoh's students. For =ample, Am:ersen (1964) applied a multiple-response

generalization of the model to an attitude inventory administered to Danish

recruits. He was able to show that his original test contained two homoge7-

neous subsets of items which, when identified and isolated, each ia them-

selves fit the model well. Madersenws subsequent work on the mathematical

and statistical aspects of the model has been extensive Csee Andersen's refer-

ence )-

In 1968 Wright applied the model t 48 reading comprehension. items

on the Law School Admission Test. He demonstrated the sample-freeness of
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the calibrations by estimating item difficulties separately for th highest

and lowest acoririg oups. Since the diffi ulty estimates based on the

extreme groups were statistically equ.ivaJent, he had shown that the estimates

were independent of the ability of the p.Sracris in the calibration sapl e and

could be safely used over the entire range of ability. Tbia method of dem-

cnstratin g the pra tical utility of the nodel las been successfully applied

an numerous ocassioms (e.g., on the more than 50 different sets of _est data

brought by part cipants to the AER1 Preses ions on the Reach model held in

1969, 1970, and 1975).

Durovic (1970) reported the successful application of the Reach model

t_ test development for the New York State Department of Civil Service.

He found it especially useful for idezitiiyin g poor itmns In the several

examples of aptitude and achievement type tests that he bas investigated,

items identified as misfitting were easily recognized subsequently as defec-

tive for clear-cut substantive reasorts . The bad items typically required

yp of behavior or specific prior knowledge not needed for other items.

The Aneri an Guiciatiue Service has -used the model in their test construc-

tion work since 1970. Two of their tests, REMIT (Co_ ally, Nachtman, and

Pritchett, 1971) and the Voodcock Reading Mas.,ery Test (Woodcock 1974) were

entirely built on Pasch pr nciples. This involved not only the selection

and calibration of items but also the development of -e ording forms wtich

relate the tested pe on's estimated ability, in a criterion wayt to the

specific skiLla and deficiencies he has and, in a normative way, to his grade

level.

Willmott and ny es 1974) have also reported extevsive application of

the model in En land. In connection with the Sixteen Plus Examining Project

at the National Foundation for Educat onal Res arch of England and Weles,
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they applied it auccesful1y to-tests of reading ability, Nnglish comprehen-

sion, geography, science, mathematics and physics. While discussing ques-

tions of chaining items and building item pools, their emphasis was on fit

to the model. They ccricluded that while to obtain the madrnwn benefits of

the model it is necessary to take the trouble to construct a homogeneous

t or items, this was not mandatory in order to use the model to obtain

measure better than those ordinarily available.

Spada and Fisch, (1973) used the framework or the logistic latent

it model for a scientific analysis of a projective inkblot test. They

were able to formulate the specific (end conflicting) models of personality

implied by the coding and scoring rul s of the Porschach and Holtzman tests.

In an empirical test on 350 Rorschach and 305 Holtzman protocols, the Holtz-

man approach to scorin, which corresponds to that required b/ the Rasch

model, was found to represent the data more adequately than the Rorschach

scoring. The tests of fit were found useful In identifying misfitting ink-

blots and in modifying them to provoke more interpretable responses.

Bashaw (1974) and Rentz (1974) have completed a successful Basch equ

ing or semen reading tests used in th National Anchor Teat Study by calibrat-

ingall items on all forms and all levels of each test on a common scale.

Their results are essentially equivalent to the far store costly and awkward

thods employed by NIS in the "official" equating but required half as much

data, a third as much time and one tenth the processing budget. This demon-

rated dramatically the simplicity and utility of the Rasch model over

alternative methods of test equating.

Kifer and Bramble 1974) used a final examination constructed around

performance objectives to illustrate the model's application to criterion

referenced testing. They discuss how to select items after the cr terion is
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set ar conarol the ypes of cla.ssilication errors. The standard

nleasurement that the model provides for each ability estimate sake

it possible to ccrspute explicitly the probabilities that a person classified

as a ter" actually lies below the criterion and that a person classified

as a "non-e ster actually lies above.

Reck e (1 75) used simulated data to investigate the u ility of the

Rasch model in ceruiection ith tailored t sting. His results indicated,

that with seasonable stopping rules, the estimated abilities converged

quickly to the tsue value (only eight or ten items were required in

ca s). He also found that badly off-target tests produced biased estimaues.



MCC Item Cnlibration U5irirr the Pasco 4odei

The two previa

tior of Rasch measu

ons in this report have supported the applica-

ia educational te t development. During

the spring of 1975 thirty-six MCC t _t forms were administered to 5,000

urban students in grades 1 through 9. These MCC test forms were constructed

Sr m passages ia the Reading/literature section of the Textual Domain. All

the e MCC test forms have been a alyzed using the Pasch measurement model. .

A complete description _f a Rasch analysis for one test form wila provide a

basis for understanding Basch item/passage analysis, item passage calibra-

ton, and test equating.

'igure 7.1 displays the distributi of subjects by total test scores

.on Torn 14 of the MCC test. This histogram is scaled to fill the page; th

the modal score ( .0. the neasure that occurs most frequently in the distri-

bution) is d splayed. as 100 percent. The modal value for Forn 14 is a score

f 51 out of a possible 60 indicatin- that th 4th- 5th, and £th graders who

Fe_m 14 did quite well on

7.2 displays the number of subjects who answered each item cor-

rectly and the proportion of correct responses on each item. In asch term-

inology this is a di-tribution of item easiness. Inspection of Figur 7.2

with horizontal lines drawn between items for the six different passages

rev als the tendexicy _ easiricas to change with the different passages.

Table 7.1 shows the results of the estimation process in the CALFIT

computer program as developed by Wright and Mead 1979). The unc nditi nal

macimu1i likelihood procedure was _sed for these estimates of item difficulty

4 1hen distributions are skewed like the distributi n in Figure 7.1 for

MC- Form 14, an urconditional .:"_mm liklihood estimation routine ds used

in the CALFIT computer program for Rasch analyses. This routine provides
more accurate estimates for Skewed data than the less expensive, but approx-

imato, ostimatioa routine.
197
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and group ability. "The information in th table is organized in two sec-

tions. The left -ide reports the item estimation process. For each item,

its difficulty estimate and the standard error of this estimate are given.

Items are identified by sequence number, which is internal to a given _un

and would change if items were added or de1ted in other run. and by item

namel a four-cha acter alphameric, supplied by the use4 .The right Side

of the table contains the relation between observable test score and the cor-

responding estimates of ability. The 'ability column contains the estimate

of ability implied by each possible score (Wright and Mead, 1975 pp. 16-

17). The "Score Group" and "Group Ability' columns inTable 7.1 indicate

that a student who obtained a score of 45 on these Form 14 items, as cali-

brated, would be assigned an ability of 1441 ith a standard error of 0.33

for that estimated ability.

Table 7.2 begins an analysis of the fit of the data to the Rasch model.

For these test data, the students were separated into six groups, by score.

"rhe table contains one row for each iteml identified both by internal

sequence number and user supplied item name, . . The body of the table is

n three section The left six columns contain the item characteristic

curves, the proportion of subjects in each group who answered each item cor-

rectly. This should approximate the shape of the logist c curve for items

that fit the model. . The center six Columns contain the number of

answers unexplained by the model. It is computed as the number of correct

answers observed in group minus the number that would be predicted by the

The user name in the Rasch analys .
item in a particular passage on the test
item 1; P2I4 = passage 2, item 4; and s orth

7-19
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of the square root of two over its degrees of freedom which will vary between

1 and 5 depending on the number of score groups defined by the analysis. The

three correlations of difficulty with discrimination, difficulty with fit mean

square and disc ination, difficulty with fit mean square and. discrimination

with fit mean square have zero expectations" (Wright and Mead, 1975, p. 19).

Figures 7.31 7.41 7.5, d 7.6 display the following plots, :e ,t-

ively: (1) item z2 against the pmbability of a person in an ability -ci v-

answering the item correctly, (2) item fit mean square against iteni difficulty,

(3) item fit mean square against the index of item discrimination, gend Witem

discrimination index against item difficulty. These f gures complete the

detailed analysis of tile fit of the data on NCC Form 14 to the Rasch model.

By reference to the third lumn in Table 7.3 it will be observed that

there are several items that do not fit the Easch model. Two of these items

are numbered 35 and 47. Their high "Fit Nem Square " indices maggest they

are not operating ected or like the other items. item 35 required the

students to reconstruct the following sentence:

Everyone was bargaining back and forth.

The possible alternative choices for the deleted word included:

a. snugly

b. merrily

c. loudly

d. honestly

e. painfully

The correct answer wa- 11loudly." The alternatives, acc rding to design spec-

ificationsi ware to have been semmtically implausible. In item 35, howeve

"merrily" and "honestly" are both semantically plausible and there is nothing

the passage to suggest that "loudly" was more appropriate than "me ily"
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or even "honestly," though it seems incongruous with tlbargaining.t This

fault in the item undoubtedly forced it to operate at odds with the rest of

the test.

Item 7 required the students to reconstruct the following sentence:

Neither ( -ce) pleased the gods

The alternative choices included:

obediently

b. entirely

c. miraculously

d. modestly

e. incompetently

The explanation of the misfit of this item does not reside in the dis-

tractors, which fulfill the condition of semantic implausibility. Rather,

the sentence upon which this item was based seems to have presented two pro-

blems. First, it contained another item whith was very difficult, probably

because the word deleted--race--is used in a somewhat unfamiliar way (i.e

to refer to elves and dwarfs, the subjts of the pass ge). Undoubtedly,

the difficulty of this item contributed to the difficulty of the following,

or misfitting, item. Further, it seems likely that a more typicnl rendition

of the sentence containing the misfitting item would have placed the adverb

(entirely) between the subject and the verb, rather than terminally. Possi-

bly the difficulty of the previous item and the somewhat uncommon sentence

structure combined to produce difficulty and confusion.

The calibration of the items in Form 14 would proceed by eliminating

those students who seem to be causing most of the misfit with the Rasch model.

In most cases, students who perform at the extremes of ability distributions

cause the greatest m sfit. After removi g the student with ex reme ability

characteristics, the fat of items to the model usually improves. When all

20



of the iteNs fit the model, the general structure of the test would no longer

be susçect, The result ng item difficulties or average pas age difficulties

would thus be placed on an equal-interval scale from low to high difficulty.

This technique for scaling the passages without reference to the students

taking the test provides the basis for placing all of the passages, across

content do ains, on the same difficulty scale. A complete calibration

design network must be developed to guarantee that all items, and thus all

.passages, are cslibrated on a common scale.

Rasob, Calibration on a Common Latent Variable

As previously noted, our major interest in calibrating items is the

placement of items on a common scale for a latent variable called literal

comprehension. Speaking in operational terms, "When the pool of items from

which we select the elements for a best possible test has been calibrated on

a latent variable, then these items and their locations on the latent variable

provide its operational definition. A measurement of a person on the variable

will place him among items with difficulties near his estimated ability. The

meaning of his position on the variable will be defined by these nearby items"

(Wright and Douglas, 1975, p. 4). Therefore, if one is interested in measur-

ing a person's ability to literally comprehend wr tten discourse, one could

develop and calibrate items on the hypothesized trait, then use the items to

estimate a person's ability on that latent trait. From a measurement perspec-

tive, the best estimate of that ability would come from items calibrated on

a common, equal- terval, zero-point scale. This type of scale can be devel-

oped with existing methodologies,
6 Calibration of items or passages on a

common scale would include the following major tasks:

6Personal communication with Benjamin D. Wright and Ronald Mead, 1975.

1
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Define conceptually the variable or trait under investigation;

2. Choose a test or passage/item format requiring skills
specified in the conceptual definition;

3. Prepare a passage/item pool;

4. Develop a calibration plan;

5. Construct calibration tests;

6. Administer the calibration tests;

Collect calibration data and analyze with Wright-Mead CALFIT
computer program;

Select items from item-analysis results based on di imina-

tion and fit-mean-square statistics;

9. Calibrate selected items based on difficulty estimates;

10. Calibrate passages ba d on average passage difficulty;

Determine the effect a particular content domain might have
on the difficulty of items;

12. Assuming item and passage difficulties are "content free,"
chain or link all passage calibrations onto one underlying
scale with equal intervals and a meaningful zero point,

This calibration plan will result in the placement of all clozeg3ass ges

in the Test Development Notebook (TDN) on a common scale. Each passage will

be assigned a difficulty index that can guide teachers in the selection of

those passages that would be most appropriate for testing their students.

Tasks 1 through 4 have been completed. Over 1,000 passagestin multiple-

choice cloze for at, are available for administration and calibration. These

passages cover reading cOutent in the following domains:

Textual Materials in Reading, Language Art , Social Studies,
Science, and _a_ emetics;

2. Citizen Material from newspapers and magazines;

Consumer Materials from catalogs, advertising, instructions,
and so forth; and

4. Reference Material from test instructions, children's maga-
zines, encyclopedias, and so forth.



In additionl the calibration plan will include the 300 onatipie-choice

passages that have been developed for the Test Development Notebook (TDN).

The calibration pl Item/passage calibration on a comm n variable

involveE careful planning, complex data management, and ex ansive test aly-

sis. The design to be presented will require the construction and administra-

tion of more than 400 separate test forms. These forms will be administered

to over 50,000 students. In order to place each passage on a common scale,

a data management system must be developed to monitor the estimation and re-

estimation of the difficulties of 2,500 passages (including some red d cies)

as they appear on different test forms.

With the Basch basic measurement model, calibrating items or passages

on a common scale is possible when the same items or passages are placed on

two separate test forms. It is best when one of the test forms is slightly

more difficult than the other. This approach links two test forms together

through common items or passages. For example, define two test forms, A and

B, each containing 6 multiple-choice cloze passages with 10 items each. On

Test A the passages increase in difficulty to the 6th passage. On Test B,

passage 1 is identical to the 6th passage in Test A, is followed by 5 more

passages of increasing difficulty. The basic linking model can be expressed

graphically as follo

Test Form A

Passage
,A-1

Passage
A-2

Passage
A-3

Passage
A-4

Passage
A-5

.

Passage
A-6
(B-1)

7-3

Tes Forni B
I--..

Passage
B-1

(A4)

Passage
B-2

Passage
B-3

Passage
B-4

Passage
B-5

Passage
B-6
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In a calibration plan, one sample of students would respond to Te

Form A, and a similar sample of-students would respond to' Test FOrM B. The

two tests would then be calibrated separately using the Basch model in the

Wright-Mead CALFIT compUter program. The resulting calibrations would pro-

vide two scales with equal measu ement units but different origins. The pas-

sage difficulties in Test Form B can be placed on the same scale (with the

same or-gin) as Test Form A by adding a translation constant to all of the

item difficulties On Test Form B. The translation constant is calculated as

llows:

Define the average Reach difficulty for the i ems in
passage A-6 as d and d for passage B-1$ then the
translation constant from est Form B to Test A is
defined as follows:

t-
BA A

dB=1= d

The average passage difficulties in Test B can thus be placed on the scale

of Test Form A by adding the translation constant, tBA, to all of the aver-

age passage difficulties calculated for Test Form B. That is, dB_

d_
-B- tBA

dB_2(A) = dB_2 tBA1 etc.

This form of elementary linking will place all passage difficulties on

Test Form B on a common scale with Test Form A. However, there is no possi-

bility of cross-checking the stability of thesatranslations to a common

scale, at least not within this elementary design.

A slightly more complex linking scheme allows for cross-checking the

placement of passages on a common scale. The more complex scheme may be

diagramld as folio ,

(A)
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In this design, passages A, B, and C ara common to two tests. (This

basic, triangular pattern will form the core of the final calibration des gn.)

These common relationships can also be noted as:

Test 1

T 1-P 1

(T P

T 1P-2
T

P4 _-6

T P )
-1

A
Passage A

Link Test 2

T P
2 1

T P
1 -_6

T_P
2-2

--

T_P
2-4

T P
2-5

T_P
-2-6
T

1

Passage B
Link Test 3

T
3
P
1

T P
2-6

T P

T 1-P 1)

Passage C
Link

The translation constants from test are denoted as t
-A21' B32'

and tc13. These translation constants are calculated the same way they were

for the ba link, that is, t
-A21

-C13 3 6

With this basic, trian

tB3

cross-checking calibration design, an.esti-

mate of the consistency with which passages are placed on a common scale is

obtained from the expected value of the sum of the translation constants.

That i-
tA21

t
B32

t
C13

0. The expected value of the sum of the trans-

lation constants is zero. When there is a deviation from zero, an adjustment

is made to equalize the relative values of the translation constants, while

maintaining their sum at zero. This triangular unit for estimating the

translation constants is the basic unit of analysis to be used in the complete
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calibration design or network.

The application of the triangular unit of ana/ysis in the final calibra-

tion design is illustrated in Figure 7.7. This is a small portion of the

entire final calibration design. Each six-pointed star is a complete test

form. (Each test form will be administered to approximately 175 students.)

For illustrative purposes, an enlargement of a port on of the ne work follow

Here the triangular _ of -analysis, previously discussed, is marked by

dashes. The unit of analysis for linking these passages together would be:

1Passage _

S3

2 2 6
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Readability

Level
3

L

Figure 7.7 A section from the calibration design network.



Passages
12

, and S_ are common to two test forms. The translation
3

constants from test to test would be calculated as follows:

= d d
1 TP6 T P

2-1

= d d

T_P
2 6 -1

d d

T P
6

T _P
1

These translation const_ ts must also suni to zero. If they do not, minor

adjustments will be made in the individual translati n constants in order to

equalize them. (Thousands of calculations must be made to translate every

passage in the network onto a common scale.)

The complete calibration design will involve the calibration of all

passages in the Test Development Notebook onto a common scale. The portion

of the calibration net ork illustrated in Figure 7.7 refers to actual pas-

sages from particular content domains. The "network passage codes" for the

particular content domains and sub-domains are as follows:

Textual Domains Network Passage Code

1. Readin Literature
2. Language Arts
3. Social Studies
4. Science
5. Mathematics A

Citizen Domain

6. Newspapers
7. Magazines

Consumer_Domain

Reference Domain

The sample portion, of the original calibra.ion design network in Figure 7.7.

illustrates the use of the passage codes. It includes three tests that will

span three readability levels, namely, Levels 2, 3, and 4. For convenience

the ex- ple is repeated he-
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The first test in the upper left-hand c he example is composed of 2

Readin terAture (L ) passages--L 2,2 andI 6,2/and 4 Social Studies (8)

passages--S 8,3; S 13,3; S 12,3; and S 11,3. The exact classification of

each passage by identification number, readability level, and duplication

i.e.,whether the passage is being used more than once) is denoted as follow

2(1.D. Number)

Duplicate) -2-(Readability Level)

This would indicate passage number 2 at readability level 2 and the fact

that it is being used as a duplicate to complete this test form.

As mentioned previously, a data management system will be used to moni-

tor the manipulations and calculations necessary to place all passages on a

common scale. This syst m will include the following major operations:

30
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1. Calculate a complete Rasch analysis on each form;

2. Average the Reach difficulties for each passage
within each test form;

Merge identification numbers wi h each passage
from the complete calibration design:or network;

4. Calculate all possible translation constants
indicated by the identification numbers;

Equalize the translation constants within each
triangular unit of analysis such that the impact
on adjacent translation constants is minimized,
at least within a difficulty level cr unique con-
tent area;

6. Determine the passsge with the lowest possible
difficulty, and begin to translate passages from
separate forms onto this original difficulty scale;
continue the translation throughout the calibration
network until all passages are calibrated on the
same equal-interval scale with a meaningful zero
point.

This calibration design assumes t

another will not affect the measurement

multiple-choice cloze test. Due to the

passages in the present calibration des

effect of content

literal comprehen

"content effect."

t changing from one content area to

of literal comprehension with the

complex interrelationships among

gnv 11 be possible to test the

area (e.g., science versus math) on the measurement of

ion. There is little possibility that there will be a

if there is, the passages will be recalibrated within

their respective content domains and organized accordingly within the Test

Development Notebook.

Implementation

wil

work

base

will

lan. The implementation plan for the calibration design

parallel the validation plan but will require considerable "front-end"

in the areas of planning, computer programming, computer-managed data

and monitoring systems. The complexity of the final calibration design

be more manageable, pending considerable research and development via an

experimental implementation of a reduced calibration design.
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The time line for implementing the calibration design will,be coordi-

nated with the time line for the validation and productivity plan. For con-

venienc-, the overall research and development time line is provided again-in

They-threar-majerrtetatirCh- Omponentste. 7vaIidation,-calibration

and productivity) will be implemented sequentially, with overlapping phases.

A more detailed time line for the calibration research component is pre-

sented in Figure 7.9. '.This:figure summarizea_Aheimplementationand:Ycompletion

of major tasks the delivery of products, and the assistance of the external

review panel. The major teaks include:

1. Planning with input from appropriate consultants of
the external review panel;

The immediate development and implementation of a
pilot study of the feasibility of the experimental
calibration design network;

A major effort to modify the CALFIT computer program
to conform its design with data management needs;

4. The design and up-keep of a data management and filing
system that is mostly computerized;

Finalization of the complete calibration design network,
including improvements based on information synthesized
from the pilot study;

The preparation of 450 or more unique test forms based
on the calibration design network;

Implementation of a major dat&-collection effort based
on the calibration design netWork with 150 to 200 stu-
dents responding to eachtest-form;

8. Major data analysis and calibration of individual pas-
sages including a determination of a possible "content
effect" and the placement of each passage on a common,
equal-interval, "zero-point" scale;

9. The calculation of derived scores that will improve the
interpretation of test scores at the local level;

10. Completion of a final report on the calibration of all
multiple-choice cloze passages in the Test Development
Notebook, including a delineation of the use of derived
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scores to improve the interpretability of test scores
at the local level.

The schedule for completion of major products during the implementation

of the calibration plan is set forth in Figure 7 9.

As noted, the calibration plan will be directed from the Sure

School and Cultural Research and coordinated with the validation plan for

the multiple-choice cloze test.

7
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CHAPTER VIII

ANALYSIS OF CLOZE PASSAGES AND ITEMS

This chapter describes three related but distinct phases of an

analysis of the multiple-choice cloze exercises administered_during May and

June 1975 to approximately 5,000 students in an urban school district in

upstate NewYork, As indicated in Chapter V, the cloze exercises consisted

of three levels of test forms: Level I, administered to students in grades

1 2 and 3; Level II, administered to students in grades 4, 5, and 6;

and Level III, administered to students in grades 7 8, and 90 At each

level there were 12 separate test forms, for a total of 36 test forms. All

passages on the 36 test forms were taken fram the reading/literature domain.

Each test form contained six passages and, with exceptions at Level I, each

passage was accompanied by 10 multiple-choice Items. Generally, then, each

test form featured 60 multiple-choice items. Since the majority of students

taking the Level I tests were fi st and second graderp the Level I test

forms each contained three shorter passages with fewer items (i,e,, either

three or five Thus, the Level I test forms vary from the general

pattern in that they contain either 39 or 41 items, instead of 60,
_

PassageS were randamly selected in order to -assure that all test forms

at a given test level (i.e., Levels I, II, or III) would be as nearly

equivalent as possible. The passages on every test form were arranged in

ascending order of readability (Le., from the least to the most difficult).

Each test form at a given level then, represented the same range of reading
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Utility of Analysis

The 36 cloze test forms and the data derived from their administration

are the mate ials upon which the analysis reported in this chapter is based.

Sin_e the readability le -ls of all cloze passages were detemmined by the

Spache and Dale-Ghall readability formulas, and since the fo ats and items

were governed by the same constructional procedures, any sampling of eloze

materials should be representative of the entire corpus.

The analysis here reported represents the first systematic inspection

of the cloze materials. It affords the first opportunity of determining how

successfully the cloze materials conform to expectations. The analysis had

two basic purposes: One was to dete ine the need for modification of the

cloze format and procedures to assure maximum consistency and objective

reproducibility of passages and items, the other was to study the effec-

tiveness of the Spache and Dale-Chall readability formulas in ranking

passages by difficulty in order to provide preliminary guidelines for the

selection of passages for test assembly.

Phaseaof Analysis

The first phase of the analysis was a critical examine- on of the

cloze test forms largely completed prior to availability of test re-:1:

data but informed where necessary by-the data as it became available. It

was intended to discover and categorize ostensible flaws in passages and

itdhs which might either represent inconsistent application of cloze p-

cedures-or predict deviancies in the behavior of passages and items on tests.

The second phase of the analysis examined the effectiveness of readability

fi

fo ulas in ranking passages by difficulty. :This involved the calculation

(using Rasch analysis data) of passage easindes scores by grade and across

39
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grades: for each passage at each test level, and the inspection of these

scores both by test form and by designated readability level. The third

phase of the analysis featured an inspection ofsitems on 12 test forms

(four at each testing level) aimed at identifying and explaining deviant

items in orde- to determine the need for further revisions of cloze pro-

cedures, to suggest modifications which might Improve doze materials,

and to make preliminary observations on the unidinensionality of the cloze

materials
1

Though these three analytical phases are sUbstantially

interdependent and mutually informative they will be described separately

for the sake of simplification and clarity.

Phase 1--Critical Exnination of C oza Passa:es and It -s

This phase of the analysis was initiated as a review of the 36 doze

test forms for the sake of assuring consistency anong the items. Two

steps were involved. The first step was the actual review of every item

on every test form. This step resulted in the identification of a number

of items which were flawed either in terms of violations of existing cloze

rules or procedures or in tents of desirable revisions in the cloze pro-

cedures which came to light duriAg the review process. The second step

in this phase of the analysis involved detennining the extent to which

flawed items were able to predict itens subsequently revealed as deviant

by the test result data.2

IThese observations involved inspection of misfitting items. Items
with high fit mean squares on the Rasch measurement model are identified
as misfitting or as measuring characteristics other than those Which the
items were intended to measure. Misfitting items on the cloze tests are
assumed to bemeasuring same trait other than or in addition to literal
comprehension.

2The criteria for identification of deviant items are presented in
Phase 3.
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Step 1-.Review Procedures and RksultS

Distractors for every item on every test form -ere inspected in

context by at least two and occasionally three reviewers, Each reviewnr

would independently examine every passage on a test form, for every item

testing each distr _tor in the space left in the passage by the deleted

word, and noting itens which seemed flawed. Then at least two reviewers

would examine.the test form together, discussing items with possible flaws

and listing in categories all items thus identified as flawed.

The four categories of flawed items identified by this review include

grammatically (syntactically) implausible distracters, semantically plausible

distracters, idiams, and errors.

ararzsatiallly_Lusi&Esicaledistractorsimo Cleze pro-

cedures require that distracters be taken from part-of-speech lists

identical to the part of speech (Leo, function in context) of the deleted

word. Many of the fla ed items in this category resulted fram the use of

an inappropriate part of speech list. Others had distractors disagreeing

with deleted verbs in te se or ntrnber or distracters disagreeing with

determiners (a, an, the) preceding deleted words. But the most frequent

problem was unworkable distracters taken fram the appropriate part-of-speech

l'sto That is, every word which can function as the same part of speech as

a deleted word cannot necessarily function in the s e -ontextual position

as that deleted word. For example, if the word town, a noun in the sentence

"John went to town last weekend," is deleted, net every possible noun will

be gramiatically plausible in the position vacated by tow'. Consider such

nouns as house er cow. Tn this context they are grammatically Implausible.

_Semantically plausible distracterso Cloze procedures do not permit

the use of synonyms as distracters for deleted words, Same synonyms were



found nong the distractors (e.g., swift, quick); But the majority

these kinds of flawed it--s involved distractors which, though, not sy

for deleted words, were nonetheless contextually plausible. In the

sentence 'The children were singing loudly," such distractors as happily

or merri would be plausible, though not synonymous, substitutes for

loudly.

Idioms. Defined for cloze procedures as any word for which no

grammatically plausible and simultaneously semantically implausible d

tractors can be found,an idiom is iflustrated by_the following: "It is a

attempt at written communicationu, grammatically plausible substitute

fo ( g some, one, every) would also be semantically plausible,

Erro_s. This category of Tlawed items pr a ily involved such things

as spelling or typographical er o s in passages or distractors.

Flawed items amounted to approximately 25% of the total number of

items on the 36 test forms. They were distributed among the four categories

as follows: granmatically implausible distra tors, 58%; s antically

plausible distractor p 19%; idioms, 19%; errors 4%.

Three other types of flaws in the cloze materials were noted dur

the course of the critical review. These involved titles, passage

coherence, and violations of cloze rules regarding the number of wo

between deletions. Titles presented two different kinds of problems. The

first is a title which is inappropriate (i.e. , either misleading or

unrelated) to the passage which it precedes. The second involves a title

which cues one or of the it ipe , contains one or more of the words

deleted from the passage). Passage incoherence is produced by any violent

Shift in direction or change in topic; sentences not clearly related to

or following from one another result in inc herences The concept of
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literal comprehension upon Which the cloze test is based assumes that

apprehension of the meaning carried by a word deleted from a passage

depends on a certain percentage of intact surrounding context. Thus,

stipulations regarding number of words between deletions were part of the

cloze rules or procedures. When the pattern of deletions in cloze

passages did not adhere to these stipulations, such violations were noted.

Though problems ith titles, passage coherence, and deletion patterns were

observed and noted, the frequency of their occurrence was not tabulated.

As a result of the first step in the critical review phase of the

analysis, two courses of a tion were initiated: revision of the cloze

rules and review of all cloze _aterials.

The flaws which the first step in the critical review discovered in

the cloze test forms revealed same apparent inconsistencies in the applica-

tion of the cloze procedure. Such inconsistencies, clearly-attributable to

the experimental and evolutionary nature of the development of the cloze

materials, reflected several problems which remained unresolved at the

completion of the cloze corpus; to wit, the cloze rules were marred by

excessive complexity, numerous exceptions, and insufficient precision.

Review of the test forms having pointed up the necessi y for -evi ion

f the cloze rules and having identified problem aspects of the cloze

materials, revision of the extant cloze rules was begun. After thorough

and intensive di c ssion of the intended nature of the cloze materials and

of procedures essential to the achievement or production of such materials,

a carefully revised series of -loze rules ( .e., "Rules for Application of

the Cloze Procedure," Appendix A) was formulated.

The revised cloze rules are extremely important in several respects.

The current rules can be applied with greater assurance of uniformity. In

2 43
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other words, because the current rules are much more efficiently and

practically applicable, they assure the production of passages and items

with the highest degree of objective reproducibility. Further, the current

rules represent an intermediate step crucial to the ultimate development

an algorithm which will permit the max1intn degree of computerization

of the close procedure and, thus, the maximum speed, efficiency, and

practicality in the production of close materials. Finally, the revised

close rules have facilitated the implementation of a review of the entire

corpus of close materials, a review which will greatly enhance the con-

sistency and, thus, the practical utility of the close materials.

The review of the close corpus now underway is a systematic and

thorough one which endeavors to consider every aspect of the close passages

and items relevant to quality and consisten y. Since this review is intended

to assure uniform application of the close rules, it should effectuate the

greatest possible degree of standardization within the close passage format

and the items. Moreover, since the review is to correct all flawed items

and replace th se few passages found to be unacceptable in the light of the

revised close rules, the corpus of close materials remaining at the con-

clusion of the review promises to achieve as nearly as possible that

unidimensional ty in a testing device which is such a critical need in the

measurement of literal comprehension.

Ste 2--Flawed Items as Predictors of Statistical Deviance

The first step in the critical examination phase of the analysi

the 36 close test forms identified a number of flaws The following question

arose in response to the identification of these flaws: To what extent do

the identified flaws anticipate, predict, or explain statistically deviant

The reviewers' assinptions were that flaws would produce predictable

statistical deviance.

AuElus,a2LELI9m. It was expected that gramuatically implausible
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distractors and idioms would produce unusually easy items, because the

distractors would be so obviously uncompetitive. It was assumed that

s antically plausible distractors would produce unusually difficult items

because of the competing distractor(s). Errors were expected to confuse

students and thus create difficult items. Titles cueing items were expected

to produce giveaways or easy items while passage incoherence and violations

in deletion p tterns were expected to make items difficult.

Before these predictions about the relationalips between identified
4.

flaws and statistically deviant items could be tested, certain calculations

based on statistical data provided by the Basch measurement model analysis

had to be perfo ed. Since these calculations and commentary thereon

constitute the second phase of the total analysis of the close test forms,

the full discussion of the procedures and implications related to these

calculations will be withheld at this time in favor of a very brief stmunary.

Questions ari ing in response to the folio ing swmnary are referred to later

sections of this chapter, Phase 2 and Phase 3.

The Rasch measurement model involves many statistical analyses, among

them the analysis of the easiness of it (i.e., the proportion of students

correctly responding to an item). Thus, if 100 students respond to an

item with 75 answering correctly, the easiness of the item is .75. Since

the Basch model provided easiness data on every item on every passage on

all 36 test forms, averagi g the easiness of the items on a passage would

give what was termed the passage easiness. A. deviant it for the purposes

of this phase of the close analysis) was one whose easiness varied by a

given amount from the passage easiness.

The Rasch model also provides response frequency data on every test

item. That is, the Basch model shows, given an item with five alternatives

2 45
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(i- 0, the correct answer plus four distractors ), how many times each of

the alternatives was selected.

The predictive accuracy of the assumptions regarding the identified

flaws was tested in terms both of item deviance and of di tractor response

frequency. That is, if an item had been identified as fla ed, both its

easiness score and the distribution of responses to its distractors were

ex ined. Thus, it is conceivable that while an item flawed by a grammat-

ically implausible distractor might not have a deviant easiness score, the

flawed distractor might be dysfunctional or uncompetititre (i.e., a

dysfunctional distractor is one which is not elected).

Observations. The testing of flawed it s against item deviancy and

response frequency data on a sanple of 12 test fonms (four fron each of

the three testing levels) produced the following observations. General

speaking, the categorizationsof flawed items proved-to have little

accuracy as predictors of item performance. Specifically . grmnmatically

implausible distractors had abmost no observable bearing err item deviance.

Idioms, semantically plausible distractors, errors, and title cueing had

sane relationship to item deviance, but that relationship was relatively

slight and often contrary to expectations. (Effects of pas age incoherence

and deletion pattern violations were not gystematically obs rved at this

time, but will be discussed during the description of Phase 3 of the total

analysis.)

There was very little observable relationship between grarsnatically

implausible distractors an_: item easiness scores. In other words, gr

matically implausible distractors seemed to function rro differently, no

less adeq ately, than other distractors. The only exceptions involved

a very few it = in which distractors identified as grrsnatically implausible
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proved to be dysfunctional. These would include only those items which were

difficult enough to produce a relatively high proportion of distractor

selections. Given such an item, the one grammatically implausible dis-

t ctor ( e., out of four, usually) would have received virtually no

attention. Put an her way, graumatically implausible distractors

items prompting much guessing, would be d/e distractors which even the

guessers would r fuse to select. Again, it must be stressed that the

frequency of such items was very slight. G ammatically implausible

distractors, then, have little utility as predictors of item deviancy.

Seniant&rally plausible distractors, idions, and errors were somewhat

more useful as predictors of item deviance; they were often able to identify

difficult items. To eLaborate, a high proportion of distractors identified

as semantically plausible provmd, in fact, to be highly competitive with

the-correct anSWers. This was as e,ected. That flawed items categorized

as idioms occasionally identified deviance is not unexpected, but it is

sonewh t surprising that idioms identified generally difficult itens,

rather than easy ones. Though the e]cpectation was that idioms would make

easy items, it transpireidthat, judging from the distribution of responses

distractors on such items daey apparently promoted much guessing.

Idioms, then, did not behave exactly as predicted, but they did ideutify

deviancy. Errors similarly produced diffi ult items, items involving

more than usual degrees of guessing. This again is what one would expect;

fortunately, there were very fei.i items flawed by errors

It vas also observed that same titles which ostensibly cued items

did indeed make such iteus generally less difficult. However, no patteA-u

was observed in the eff

misleading or irrelevant.

items or passages of titles which were

2 4 7
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Though the categories of iterri flaws developed in the first step _of

dhis phase of the cloze test form analysi_ proved to have ondy slight

u-ility in predicting iteai deviat-e, the experience of cr tically

examining the close passages and compiling dne categories tas been very

useful in several other ways. The critical e>ranmnatioii of the t_st fonms

confinmed the need for a revision of the oloze rules; such a revision has

occurred, and its utility has been discussed. The critical examination

also pointed up the need for a systenatic review of the entire doze

corpus, and this rev e underway, promises sinificant mprovement

the CLOse materials. Flawed items involving idioms, errors, and semen-

ically plausible distractors lave led both to the cla_xficatdon and

simplification of the cloze rules and to the iamprovememt of existing cloze

materials. Flaws involving grammatically implausible clistractors, though

identifying scamt item deviamcpY, have also resulted in .revisions of 'cloze

rules and led to a review of tie entire cloze corpus wlich wilt improve

face validity of dhe materials. Further, the inconsistent effects of

titles (combined with the difficulties implicit in attempting to control

titl ting) have led to the de i ion. to eliminate tie title requirement

future applications of the doze procedure.. The item flaws have also

made it clear that the most efficient way to identify item deviance is by

inspection of the data resulting from administrati n of the test foLms (see

Phase 3). But the experience of eraniniag test forms critically has

augmented the acuity and sensitivity of the inspection of the test result

data, especially by anticipating explanations of severll typical kinds oE

itmn deviance.

Phase 2Analysis of Readability FormulaUtility

The second phase of the analysis of the cloze test forms involved the

8-11

248



computation and oategorizatioli of passage easiness data for every passage

on all 36 test f rms. The first lau-rpose of thms analysis was determine

whether the test assembly procedures had produced test forrns with certain

similar (i.e., as nearly equivalent as possible) charactedstiis. Those

characterLstics were the range of passage difficulty per test forra and the

incremental pattern of difficulty antong the passages on each test form

each testing level (i.e., Levels 1, II, and III). The second purpose of

this analysis was to determine the accuracy and utility of the Spache and

Dale-Chall readability formulas as 'riclicators. of the relative diff iculty

of passages for students at given. 0:acle levels, This inforraatdon vas

desired as a preliminary basis for guiviing potential user5 of the clove

materials in the selection of passages.

The test assembly procedures were intended, to produce 12 test forms

at each of three testing Levels, each lonn featuri g pass ges of the same

range of difficulty arranged in_ a ending order of difficulty. If test
assembly procedures we e successful, then easiness data (provided by the

Rasch model) would show that the overail difficulty of a given test form

did not very dramatically from the overalL difficulty of the other test
forms at the sane testing level, AO that passages on all test forms were

arranged so that each succeeding paesage was more difficult than its

predecessor.

The Ilasch ineaSurenlent model provides data on the easiness of every

on a given test form, arrang d both within grade and across grades.

That is, at a given test level, say, Levnl I, the Rasch model provides

easiness data for grades 1, 2 and nd for grades 1 to 3 i clusive

For all 35 clove test forms, paSsage easiness for each passage (i.e. , the

percentage of correct responses to x.n item, averaged by passage) was
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computed by grade and across grades. Table 8.6 in Appendix B contains

passage easiness data for each test form, referenced to Test Development

Notebook (TD1S) identification numbers assigned'to each passage.

The passage easiness data confine that the desired pattern of passage

difficulty on the test fonms has generally been attained. For the most part,

each succeeding passage on a given test fonn has a lower easiness than its

predecessor. This pattern is consistent bothacross grades and within

grades. The variations froa this pattern are generally slight. Such

variations, farthemiore, are Largely explainable by the expected overlap

readability scores. That is, the Dale-Chall readability formula produces

a score which is then conver_ed to a grade range, For example, a Dale-Chall

score bet een 6,0 and 6.9 wo IA, in conventional applications, indicate

material for grades 7-8. For cloze purposes, however, such a score range

was converted into four distinct readability levels i.e., 13, 14, 15, 16

It is not surprising or unusual, then, that the readability scores on the

cloze passages did not always predict actual passage difficulty with

absolute accuracy.

Mich of the overall slight variation fran the desired pattern of

increasing passage difficulty within a test fIDUM, then, was anticipated.

But same of the variation Is attributable to the accidental j xtaposition

of somewhat deviant passages. For example, occasionally the second passage

test form may be somewhat more difficult (on the basis of student

performance) than most c the passages taken from its readability po 1

Given th t situation, and then gi en that the third passage on the teat

may be an example of the opposite phen enon (i.e., the passage

selected may be samewhat easier than the other passages in its readability

pool), such a juctaposition of pa sage3 not surprisingly results in a

.,150
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variation Ercan the desired p__ -rn ( , the third passage on a test

is supposed to be more difficult than the second).

Generally speaking, then, the desired pattern of ascent in difficulty

of the passages on each test form was attained. Thus, students taking the

tests were oonfronted with sinilar tasks. If this had not been the case,

if, some students had test forms with pass ges arranged in descending

order of difficulty, then the tasks confronting the students, as well as dhe

test-taking conditions or ciroumsta uld have varied greatly, thus

ultirg In widely differing anxiety levels among students and rendering

questionable any illations derived from c _parisons of test result data on

different forms.

The basic similarity in difficulty of the test forms at each testing

le -1 is further verified by a comparison of the mean easiness3 across
_

grades on each test form at each testing level using the date in Table 8.1

Table 8.1
as 0

Leve I Level 11-Fonn Easiness Form R-Easiness

1 58.17
56.50
60.83
60.67
61.50
59.50
59.83
56.83
60.17
58.50
61.00
60.00

13
14
15
16
17

18

69.83
67.00
64.33
70.50
71.67
60.67
69.67
70.00
69.17
66.00
69.50
64.83

Level

Foira

25

26

27

28

29

30

31

32

33
34
35

36

evel III
Easiness

61.83
2

61.17
3

65.17
4

67.50
5

66.00
6

71.83
7

66.83
8

61.50
9

62.50
0

64.00
63.50
69.50

Note. The mean easiness ranges _or Levels 1, II, indsITI are 56.50-
61.50, &0.67-71.67, And 61.17-71.83, respectively.

29
20
7)1

22
23

2412

ean easiness provides an index to test form difficulty which is
equivalent to the mean score.. Wan easiness is the average percentage of
corTect responses, while T6aan score is the average number of correct
responses.

14
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As Table 8.1 shows, the variation inivaan easiness se es (i.e., the

average passage easiness of the six passages on a test form) per test form

per level is slight. Again, grossly different mean easiness scores mould

have suggested sone basic incomparability anong the test fo- s, bat the

scores reveal no gross differences. Indeed, the fact that the range of

mean easiness scores on the test forms at Level I is only 5.00 (i.e.

56.50; high, 61.50) suggests near equivalence among the test fonms at

that level. Such a narrow range of scores is as expected, since the

passages for each test fol- were derived from a singl_ domain and were

syst--atically selected to i :lude the sane range of. readabiLity.

As expected, dne range of -ean easiness scores on the test forms at

both Level II and level III (i.e., 11.00 and 10.66, respectively) is broader

than the range at level I. These broader ranges seem intuitively reasonable,

because one would expect to see, among students in grades 4 through 9, wider

variations in literal comprehension.

Thus, both the conformity to expectations of the pattern of ascending

passage difficulty on the test forms and the absence of any gross variations

in mean easiness scores per test form per level seem to suggest that the test

as embly procedures have succeeded in achieving the desired product: t st

tomes similarly graduated and similar in difficulty. These suL ace similari-

ties among the test fo s lend credence to the proposition that they are

equivalent measures of the s ne reading-related abilityliteral conprehensiona

Easiness averages for each passage on all 36 test forms are categorized

(Table 8.7 in Appendix B) by passage readability levels both within grade

and across grades. The easiness of e ery passage on every test Earn at a

given tes ing lewl is compared to the easiness of all the other passages

at the same readability level (determined by the Speche and DaLe-Chall
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formulas Thus, identification of passages which vary fram expected

performance is easy and convenien

Just as the mean easiness of test forms at a given level spanned only

a narrow range, so is the easiness range of passages at given readability

levels similarly narrox4 Specifically, at Level I the range of easiness of

passages at a given readability level (i.e., identical to the readability

level pools from which the passages were selected during test assembly)

seldom exceed 17 (e.g., the 12 passages f toni the pool representing

readability levels 5 and 6 range in easiness fr 43 to .59). Thus, any

passage at Level 2 which broadens the easiness range at a given readability

level beyond 17 mould be considered deviant. The domarcation by which

passages at Levels 11 and III were identified as deviant was based on an

easiness range of .21. Given these ranges as touchstones for identifying

deviant passages, of 216 total passages on the 36 test forms, only 11 were

deviant (5%), 1 at Level 1, 4 at Level= 11, and 6 at Level III. (An

explanation of deviant passages iS contai ed iu the discussion of the

third phase of the analysis.)

A more condensed schematization of the easiness of passages by readabil-

ity levels is featured in Table 8020 As this table illustrates, as the read-

ability levels of passages increase, their easiness scores decrease. This

pattern is generally maintained both within and across grades. An obvious

and expected vaxiat ion is that among students in higher grades the range of

scores on passages at given readability levels is geterally narrower and the

upper extremity of scores is generally higher than among students at lower

grades. An unexpected variation is that at Level III the upper extremity

f scores on passages at readability levels 21 and 22 is hi ong grade

8 than among grade 9 students. A possible explanation is that testing

4153
8-16



Distribution o

Table 8.2

8 Easiness Scores by Roadability Lovols 4nd by Crade, Level I

Ice

Readability

level

Grade 1 Grade 2 e Grades 1.3

_

0 10 20 JO 1u3 50 0 7_ Wi 90 0 10 20 30 40 JO 60 , '0 BO 90 0 10 20 30 1 60 79 80 90 0 10 20 30 40 50 60 70 80 90

7 2 2 4 7 6 5 1 7 3

) 3 6 1
175 6 7 2 9 2

4 2 1 6 5 2 7 3 9 3

5.6 7 4 1 1 4 5 2 1481 5 7

7.8 111 12441 3 4 5 1 0 3

9.10 5 7
2 3___ 6 _l__ i_ 7

All

levels
6 25 _ 12 8 3 4 7 13 10 16 12 2 7 14 14 20 6 20 10 12 19 5

0 5



W5.111011Praew....

Passage R4a44bility

sequence ivL

Table 8,2 (Contiaued)

0154,04m of NOW Minos &ores by Readabiliv 1064 aNI by Glade, Level II

G:ke 4 4radt 5

O p )0 40 30 6 70 80 9

II9T3FF41.6. 6.9

3i) 50 60 70 'JO 90

19 29 39 49 59 69 79 89 99

Qrade 6 Crades 4.6

0 10 20 30 40 50 00 70 80 90 0 10 20 30 _40 50 60 10 50 30

6() 89 99 rug

4 8

4 4 4

1 4 7

3 4 1

3 6 3

5 6

1O 18 21 2 1 2 1313 13 22 8

0

256

W.0573

II I

I 5

2 5 5

4 4 4

2 6 4

1 1 7

119 13 11 1421



Table 8,2 (Continued)

Distribution of Passage Easiness
Socres by Readability Level$ and by Grade$ Leval 111

Grade

0 10 20 m. 43 lo o 70 80 90

9 19 29 39 40 59 69 79 89 99

Orsde 8
Grade 9

2 4 5 1

2 2 6 2

5 5 2

1 2 4 4 1

7 4 3

1 3 4 2

1 4 13 17 16 13 7 1

0 10 20 30 40. 50 60 70 80. 90

9 19 29 39 49 59 69 79 89 99

5 7

3 4 5

4 7 1

1 1 5 5

6

4 3 1

5 10222L 13

khd0 1#i

0102030405060708090 0 10 20 10 40 0 80 90

9 19 29 )9 49 59 0 79 89 99 9 19 29 39 49 6i 79 59 99

2 3 5 2

3621

1 1 3 7

1 5

1 1 6 12 13 19 14 6
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time for ninth-graders was limited because of variatio s in l.ength: of

class periods.

Given that the readability formulas used t- categorize passages by

readability levels were employed in the full: awareness and expectation that

such formulas are only useful for mmking relatively coarse discriminations

among passages, the easiness of passages within readability levels attests

to a remarkable degree of accuracy in the deternination of passage difficulty

independent ef test result data.. Thus, the practical goal of dhe establish-

ment of preliminary guidelines for the selection of passageS hy given

readability levels has been met. table 807 in Appendix B could serve as

a guide to users of extant clone materials in the selection a passages

the purpose of =ss_-bling test forms related to given readability levels

The Rasch measurement model is a statistical technique for the

calibration of passages by difficulty. It is a -uch finer and more sensitive

method of calibration than readability formulas have been able to achieve

thus permitting an extremely accurate calibration of the cloze materials.

Impl entation of the Rasch model will greatly increase the utility of the

cloze materials for each of their testing purposes (Le., suwey testing,

achievement monitoring, and diagnostic testing).

Phase 3.-Analysis of Item Deviance

The purpose of this phase of the analysis is four oid First, t e

analysis identif es the dGviant items in a sampling of 12 -f the 36 cloze

test (4 at each testing level), discusses fectoTe c7ont

deviance, and draws tentative conclusions about _tho mplitati = of item

deviance fo.7. CrLe co_tinued development of the clone materil. secondly,

deviant,

ossible

the analysis discusses the 11 p:ansages mentioned in Ph

examines factors contributing-to Dazs ge deviance, and

7
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courses of action in response to passa e deviance. Thirdly, h _alysis

makes observations and draws tentative conclusions about the relationship

between deviance and item types (i.e. , nouns, verbs, adjectives, adverbs).

Finally, the malysis discusses the purposes mad utility of the fit mean

square both as an aid to passage calibration and as a method for identifying

deviant items.

Deviant Items

Phase 1 of the analysis of the 36 close test forms had revealed the

:iinpracticallty, as a method of identifying deviant items, of attempting to

predict deviance based on flaws noted in the test forms prior to the examina-

tion of test result data. The experience of performing the Phase 1 analysis

also suggested daat an inspection of response frequency data, prior to or

independent of consideration of easiness data, was similarly inefficient.

Thus, experience showed that the most practical method of identifying

deviant it s vas to examine easiness data.

Am item was identified as deviant when its easiness score differed by

a given mmount frmn the average easiness of the items on the passage in which

it occurred. Thus, to identify item deviance, Ilasch easiness data were

inspected and the easiness of each item on a test form was compared to the

relevant passage easiness (computation of passage easiness was described in

the discussion of Phase 2 of the analysis). Items on Level I test foiras were

identified as d viant when their easiness scores differed by +.12 from the

relevant passage easiness. A difference of 4.13 at Level II and 4418 at

Level III identified deviant items at thdse-levels: These indldes fer the

identification of deviant items varied hy level because the range of iten

easiness s -res per passage generally increased as the readability levels

of the passages and the grade of the students incrnased.

261
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inspection of easimess data identified the deviant items on a

given test form, each deviamt Ltem vas examined thoroughly in order to deter-

mine, if possible, *what factors (e.g., aspects of distract° , format, or

passage) isight hayt contributed to the deviance. If it were possible

generals-a about characteristics of deviant items, clues might be discovered

which WD ld enhance the progressive improvement and refinement of ti-ia daze

materials. Thus, each deviant item was irepected within the context of its

passage and in terms of the performa ce oftts distractors. Ln other words,

for each deviant item, both contort and rosponse freq.iieucy data were

examined._

The results of this fi st step in. the AnA. is ,34 deviant Items are

presented In Table 8.8 in Appendix B. Thio t:Ahle categorizes results ba ed

on analysis of 12 test forms, four flan e ch testing level. Same of tbe

test forms were randomly selected foi analysis* and sotuC were slccted

because the Phase 2 analysis had revealed that they contained deviant

passages. Generally, the test forms amalyzed are a 'fairly represerLtatve

sample.

Table 808 in Appendix 1 is organized hy testing level. Deviant items

on the four forms analyzed at each level are identified by TDNI passage

identification nmmbers. V ext, the table presents the following data and

nformatio the easiness of the passage, the number of the-item, the

easiness of the item, the fit man square of the item, and the part of

speecli of the item. Fit mean squares art provided only when they are high

(1.e., above 3..70). Though they will not be discussed until the last steP

in Phase 3 of the analysis, the fit nean squ res are provided here for

the sake of future reference. Similarly, parts of speech (code nunabers-.1,

-3 4--refer to nouns' verbs, adjectives, and adverbs, spectively) and

2 6 2
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deviance will be disc ssed at a later time.

Finally, rable 8,8 imAppendix B offers interpretatio s of facnors

which sem to expl _tn or contribute to item deviance. These interpretations

are based on an analysis which consgered both the nature of the passage

containing dhe deviant item(s), ard the behavior of the distractors.

Thus, the interpretation.; refer botil to context and to distractors. Since

the interpretations of f ctors conteibuting to item deviance are for the

sake of economy, d1iberateLy terse, each irterpretive variation will now

be ed, and ilLutxated w1ici necessary.

rL

great freiency in combination with certain other words. When wonds

illustrattve of such familiarly seeocambinations are clozed they typically

result in unu ually easy items. Thts, im the following pLrases, when the

underli d mord is cLozod, the resuLting item will characteristically be

easy for stwients at relevant grade levels,: for the first time, ran all

the way home from sthool, brushed tor teeth.

glenrinaausibledistrattorp. Defined in the

discussion ofFhase i of the analysts, such distractors, thouem infrequently

contributing to item deviam e do eczasionmlly help to explain easy items.

The folloving is an item whose deviamce is partially explained by the

gr mmatical lapplausibility of its dfstractor "But everybody

you can buy . ' (a) swirls, (b) free s, (c pioneers, (d) kriovs,

Ce) gains.

icaLllausible Also defined in hase 1, distractors

which can be saIstituted for delete& words without producang confusion or

meaninglessness are obvious explanations for some difficult items. Inter-

rds-characteris "Ly cur

estingly, many of the devia -which are explicable a
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semantically plaus e distractors seem to reveal that for many test takers,

a distxactor which is not semantically plausible in. terms of the entire

passage context will appear plausible, and thus function competitively,

in a narrower or more restricted s gment of contect, Thus, the followi_ g

item illustrates a distractor vhich, though not plausible in terms of the

passage in its entirety, might indeed appear plausible if context were

tricted to a single sentence: "I wish that you had bought us a

instead of another tc,w''; (a) star, (b) tow r, (c) clock, (d) slab, (e) colt.
Though the passage ohich included this sdntence was about a family's

frUstrated Dra clock, the sentence standin.g alone would seem to

require distractor Ce), colt, for completion.

Deleted word above level of,pssage. Readability levels of passages

were based on Spache and Dale-Lb-LI scores, which, among o her factors,

depend on percentages of hard word4 rhese words are determined by word

lists. The drawback of such word lists is that they do not distinguish the

degrees of difficulty f wo ds. Thus, occa -ionally passages may co tain an

extremely difficult word, Lha presence of vhich is obscured by the

readability score. Given_ such a passage, if the very hard word is clozed,

the resulting item iill often, not surprisingLy, be difficult. When

deviant items seemed to be explicable in terms of the difficulty of the

clozed word, such a resource as Harris and Jacob Basic Elmentary

Rati.12,/ "Vocabularies (1972) was consulted. 'Thus, in the following example,

"the caL2 is weak and ' the passage In question had a third grade

readability scc but the clozed word, according to Harris and Jacobson,

was a core 6 (sixth grade) ord.

Idiom. Previa sly defhned (Pha e 1) idioms which seemed to contribute

item deviancy had. the curious property of contrib tins to both hard and

fitt
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easy items. Apparently, on some items the distractors were g0 wildly

inplausible as to be largely uncompetitive, whil _ _ther items the

strangeness of the distractors may have confused same students and led them

to gues more than was expected. Ex ple: "by a thousand or

(a) t iangle, (b) wish, (c) more, (d) lilt, ( ) sparrow.

Insufficient contextual clues. Occasionally, contexts from which given

are deleted do not obvdously or explicitly cue the deleted words In

such cases items vary in difficulty depending on the adventitious behavior

of distractors. In other words, in some cases where there is little or no

Licit contextual cueing of an item distractors may be plausible within__

a narrow segment of context, while in other similar cases it happens that

distractors are not inordinately competitive. Example& of the first sort

involve deviant items examples of the second sort do not. Thus in the

following exanple though the larger context clearly implies the correct

ans er, the absence of any explicit clue makes distractors (b) and (d)

excessively competitive. "Everyo e was uargaining back and forth";

(a) snugLy, (b) merrily, (c) Lo (d) honestly, (e) painfully.

r tle cues answer. A di n of titles which cue correct answers

was also presented in Phase 2. Host cases of titles cueing correct answers

involvm easy items. title--Shopping at the Fish Market; it

"We came upon the fish arket." Bowever, there are exceptions to this

generalizaticm. Not every instance of a title containing a word which is

subsequently deleted r sults in deviance. In other words, given titles

which appare tly cue items, suCh apparent cues do not necessarily alert a

sufficient percentage of respondent:s to produce deviance.

Prior krowlegge required. Deviance sometiines occurred whan selection

the correct answer seemed related to same extent to the possassio of

2 6 5
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prior factual knowledge. Thus, in a passage describing events and

circumstances several years antecedent uo the outbreak of dhe Revolutionary

War, one of the itens involved Inferential kncwlede based on the date of

the signing of the Declaration of Independence (i.e., more years would

pass"; unless students were familiar with historical dates, one of the

dist.zactors on this iiii, weekends, would be plausible as an indicator

of time).

Coljoqiial eqiression There are no doubt many examples of colloquial

expreFraions or usage Interspersed daroughoot the passages on the test forms.

One of these examples seems clearly contributory to item deviance. TEe item

in question, occurring in a passage of historical narrative, creates what

may be called, for wmnt of a simpler term, a breach in passage decorum,

That is, the item, ''the people of Boston had had it with B itisb rule,"

represents a sudden and inappropriate introduction of almoderm colloquialism

into a passage which does not justify such usage.

1222a12phical error. Defined in Phase 1 under nor," typographical

errors explain some difficult items.

Di ficult sentance c nst- et any difficult items seem to occur

when words are deleted from complex ox urnnsual semtente constructions.

Example: "But being a calm and quiet young lady, She did opt az anything,

although the whole high school buzzed with rumors, reportedly

authentic announcaments on the part of students who had no right to be

making announcements at all." The difficulty of the last deletion, jo__.i.stE,

seems a result of the appositional co struction in which it functio s.

Specialized word usage. Most words have more than one meaning or shade

of meaning, and the variant meanings of some words differ substantially.

Further, certain words have technical meanings ass 'ated with specific

4,65
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fields of endeauor, In either kind of instance, correct identification of

such a meaning of a word depends to a certain extent on previously having

nxperienced the word in its specialized use. Even such a relative common-

place "the raggAdisen4" where 2.2.11 is used synonymously for corral,

resulted in a difficult iten, partially, perhaps, because not everyone knows

that a pen can be a corral.

Inexplicable. Deviant items

discovered were thi s categorized.

which no sat sfactory explanation was

so identi led represent labored but

unavailing examinations of passages and distraator behavior.

Distractor assoziated_ 'th=c re_was one-instance of a

deviant item in which selection of a certain dLstractor was explained in

terms of its association with same words in context. In the Sentence, "Then

everything in thiS world was dark and bitter for the minstrel of the gods "

the distractorlieavenly was frequently chosen. This was explained by the

hypothesis that heavenit and gods have a typical association which, given

gods in context, would make 1222nEly an attra tive choice.

Table 8.3 urrunarizes by testing level the frequency of interpretations

of item deviancy on the 12 test forms analyzed in Phase 3. A narrative

consideration of Table 8.3 and Table 8.8 in Appendix B now follows.

Of the 31 deviant items on the four test forms analyzed at Level I, 11

items (367) are eavy and 20 (67%) nre hard Of the factors hypothesized as

explaining or contributing to the deviancy of the easy items, coitwnon associa-

tion of _ rds represents 64% (7 itens), titles cueing correct ans e s repre-

sent 277. (3 iteas), and idiams repre ent 9% (1 ). There is some overlap

in the interpretation of the factors contributing to the deviance of the hard

items at Level I. Of the factors hypothesized as explaining or contributing

to the deviancy ef the hard items, semantically plausible distractors repre-

267
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Table 8.3

Frequency of-Interpretations of Item Deviancy
on Multiple-ChoiCe Cloze Exercises

Interpretation

Level

II III

Common Associa ion of Words

Syntactically Implausible Distrac

Semantically Plausible Distractor

7 12

Deleted Word Above Level of Passage 2 4

Idiom 3 L. 2

Insufficient Cont x ual Clues LI- 8 LI-

Title Cues Answ 2 1

Prior Knowledge Required

Colloquial Expression

Typographical Error 2

Difficult Sentence Construction

Specialized Word Usage 2 3

Inexplicable 5 5 2

Distractor Associated with Context 1

sent 45% (9 items ), insufficient contextual clues represent 20% (4 items

idions represent 10% (2 items), and prior knowledge, deleted word above

level of passage, and colloquial expression represe 5% (1 item) each.

The deviancy of five of the difficult items (25%) was inexplicable.

268
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Of the 52 deviant Item on the four test fotm analyzed at Level 11,

18 it s (35%) are easy and 34 items (65%) are hard. Of the fa

the easy items,

common association of -words represents 83% (15 items) title cueing correct

an_ er_represents 11% (2 ems), and idiam repres 6% (1 item). At

Level 11 there is also Same overlap in the interpretation of facto

hypothesized as explaining contributing to the de,

contributing to the deviance of hard item Of the factors hypothesized as

explaining or contributing to the deviancy of the hard it s, semantically

plausible distractors represent 32% (11 items), i sufficient contextual

clues represent 24% (8 items) diff cult sentenae n6.t. ctions sent

15% (5 items), idiams represe t 9% it ), typographical errors and

specialized word usage represent 67, (2 It ) each, and prior knowledge

represents n (1 item). The deviancy of five of the difficult it (157.)

was inexplicable.

Of the 44 deviant items on the four test fQUS analyzed at Level III

14 items (32%) are easy and 30 items (68%) are hard. At Level III there is

some overlap in the interpretation of factors contributing to the deviance

of both easy and hard items. Of the factors hypothesized as explaining or

contributing to the deviancy of the easy items, common association of words

represents 83% (12 items), and title cueing corLect answer and idiom repre-

sent 7% i item) each. Further, grammatically hmplausible distractors also

seem to have a bearing on the deviance of 3 of tbe 12 items involving common

association of words. Of the factors hypothesized as explaining or contribu-

ting to the deviancy of the hard items, difficult snntence constructions

represent 53% (16 items), semantically plausfsie ist actors represent 20%

(6 itens), insufficient context al clues represent (4 items), specialized

word usage and deleted words above passage level represent 10% (3 items)
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each, nd idiom represent te The deviancy of two of the

difficult items WO was inexplicable .

Generally speaking, by far the most frequent interpretation

hypothesized in an attempt to explain deviant items which are easy is common

asso iation of words. Such a finding would seem intuitively reasonable;

that is, since there clearly are many combinations of words which occur

repeatdIy in writ en discourse, it is not surprising to find that words in

such cam inations produce easy et they are clozed. Indeed, it is

desirable that a certain pxoportion of such familiar word combinations be

represented in the cloze passages. To try to Unit or restr- t the

frequency of occurrence of ch word combinations in the cloze passages

would lead to the producti n of highly biased and inordinately difficult

or unu . al testing materials.

Three fa tors seem most frequently to be associated with hard deviant

ically plausible distr ctors insufficient contextual clues,

and difficult sentence constructions* The influence and effect of the first

two factors ie to a large extent being attended to in the current review of

the

cloze passages and items are in the recess of being corrected; semantically

plausible distractors are being replaced and passages which contain items

lacking sufficient contextual clues are being re-clozed.

That difficult or unusual sentence constructions are observed to have

a recurrent relationship to difficult items is also intuitively logical.

Sentence complenity does produce sentence difficulty. Again, since it is

both necessary and desirable that the cloee materials be representattve of

the kind of reading materials that students actually encounter, it follows

that a certain proportion of difficntt, complex sentence constructions must

rpus of cloze materiale discussed i Phase 1. That is, all

270
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occur in the cloze naterials. Thus, an effort to avoid or edit out such

sentence constx ctions would he misguided and counter-productive.

The analysis of item deviance dhow , then, that the proportion of

deviant it (approXimately 207) is not large. Current review of the

loze materials should reduce the proportion of deviant items both by

correcting and by replaCing potentially deviant items. And since deviance

related CO common word associations and difficult sentence constructions

se to attest to the relative freedom from bias in the procedures for

selection a d production of cloze materials, such deviance is desirable.

It_should be, noted further that oertain.aspects of _the cloze materials

related to deviance (specifically, common word associations concerning easy

items and difficult or speciali ed words and difficult sentence con tructions

concerning hard items) suggest more about the weaknesses inherent in the

Spache and Dale-Chall readability formulas than they do about the ostensible

weaknesses of clza materials. These two readability formulas, an nerhaps

especially the D le..Chall formula, are particularly insensitive to the

relative difficulty and ea iness of words and to the relative difficulty

of various kinds o

of these readability formulas, then, passages within the some range of

readability scores may not perform similarly because, despite their

readability scores, they are in fact relatively easier or more difficult.

In other words, the readability scores on such passages are very misleading.

This problem, however, will be rectified with the implementation of Rasch

passage calibration procedures which will rank passages in the cloze corpus

by performance d fic.lty, thus providing a finer, more sensitive, and,

hence, more practical and useful guide to the selection of doze passages

for test assembly purposes.

ce constructions. Because of the insensitivity
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004atat Passa es

On the basis of inspect on of the data (Table 8.7 in Appendix B)

sed in Phase 2 of the analysis, 11 passages (of the 216 total passages

36 cloze test fotms) were identified as deviant. Table 8.4 lists ,

eviant passages by testing level test form number, and TON passage

cation number. Further, the nature of the deviancy of each

pasaa is also indicated (i.e., hard or easy). The following discussion

attempts briefly to explain factors contributing to the deviancy of these

pasaps, and concludes with several observations and recoutnendations.

The Nature of Pa sage De

Tabl 4

ancy onblu ple-Choice Cloze Exercis

Level Form PasSage

a u
of

Deviansy

3 04-08-01-01-01-020 Hard

II 15 04-09-01-01-05-038 Hard
16 06-13-01-01-02-029 Easy

18 04-07-01-01-03-013 Hard
18 08-15-01-01-05-026 Hard

III 25 08-14-01-01..03-003 Hard
26 07-13-01-01-01010 Easy
26 10-18-01-01-01-008 Hard
30 08-16-0i.,01-05-018 Easy
32 07-13-01-01-01-007 Hard
33 10-22-01-01-01-029 Hard

ight of these deviant passages were hard, and three were easy.

factors contributed to the difficulty of sf.x of the eight hard

Thus, five of the six passages featured difficult sentence

tions, four manifested violations in deletion patterns, three

ed flawed distractors and two were marred by typographical e

272
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Not only, then, were similar factors related to the diff tLty of these six

passages, but each of the six contained one or more remiable flaws.

Thus, review should eliminate much oc f-he devia-,t difficalty of these

passages.

The other two difficult passages were irremediable. One featured

obsolete or unfamiliar vocabulary (e.g., inkwells, and 600Se-quil1 pens)

and the other was incoherent. These two passages could b profitably

elhminated from the cloze corpus.

The three easy passages all had an unconirion degree if redundancy.

Such redundancy is undetectable by readability formulae. Rsch calibration

will more precisely calibrate these passages according WI performance

difficulty.

Eleven deviant passages from a total of 216 passap$ bespeaks a high

degree of success in the development of procedures for 0Onstructing passages

and test forms which perform consistently. Indeed, of tbe 11 deviant

passages (three easy and eight hard), only two hard paSSages, one cluttered

with archaisms and the other incoherent, seem to warrant lfininatlon fram

the cloze corpus. No reapplication of cloze procedures uld der these

adjustments

of deletion patterns in the other six hard passages shod Improve them to

the point where they no longer function deviantly. And further, the three

easy passages will be precisely calibrated during the enentation of the

Rasch model. Thus, given the rules revisions and the otArrent review

process discussed in Phase 1 cloze procedures seem to $hOW considerable

promise in assuring objectively reproducible test natei4s.

Item Deviance by Part of Speech_

Deviance was analyzed in tens of the part of speb of items in order

two passages acceptable. But correction of distractor it
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to dei:ev 7)e vhther items.involving givan parts of speech were characteris-

vi,=.>ato If such a pattern were discovered, it might suggest thatt:Lc

the vrt (or parts) of speech involved were not measuring the same aspect

of reading ability as the other parts of speech. Furthermore, such a pattern

would clearly indicate the need for closer and more detailed study of the

behavior of items by part of speech.

Though the part of speech analysis has th,is far been only a

preliminary one, indiions are that there is ao disceirLible pattern of

deviance associated with any of the parts of speech in question (i.e., nouns,

verbs, adjectives, aeverbs). Part of speech data presented in Table 8.9

=Ind 8.10 in Appendix 13 contain no evidence which iou1d implicate any of

these parts of speech as characteristically deviant.

If these brief preliminary observations are confirmed by further study

and analysis, then it may be concluded that cloze items involving nouns,

verbs, adjectives, and adverbs are all relatively equally good and useful

measures of literal comprehension.

Fit Mean Squares and Deviance

The Rasch measurement model is used to analyze test result data in

order to determine whether Cie testing materials in question ( e., items

on test forms) are consistently measuring the same phenomenon or phenamena

(in this instance, the reading-related ability called literal comprehension).

Thus, the Rasch model assumes that all itns on a test form are mec_Lsuring

the same characteristic or ability. In order to test this hypothesis, the

model calculates a fit mean square for each item. When the fit mean square

of an item exceeds a given point, the item is said to misfit. This implies

that what the item is measuring seems to be at variance with what the other

items are measuring. Since the cloze test forms are intended as a
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unidimensional measure of literal compreension, it is assumed that fit

mean squares on cloze items All help identify and rectify problem items.

The fit mean square analysis involved identifying every item (on the

same 12 test forms analyzed earlier in Phase 3) with a fit mean lquare of

3.70 or higher
4

in order to determine the frequency of item misfit and to

determine whether the misfit of items could be explained in ways similar to

the hypotheses put forth (see Deviant Item Analysis) to explain items

identified as deviant on the basis of variant easiness scores.

Results of the fit mean square analysis of 12 test forms are presevted

in Table 8.5 On the four test forms analyzed at Level I, there are 15

misfitting items, or 97 of the total items on the four forms. At Level II,

there are 29 misfitting items, or 12 of the total items. At Level III

there are 28 misfits, aLso 127 the total items On the face of it, then,

there seems to be only a low proportion of item misfits on the 12 test forms.

This would seem to indicate that the cloze testing materials conform to a

unidimensional measur ent model. If further, more sophisticated

analyses of misfitting tend to confirm these preliminary findings, then

m cloze testing materials will provide consistent and precise estimates

of literal comprehension.

It should be noted that factors other than item quality can influence

the fit mean square of an item. To wit, students who perform unusually and

the element of chance can both contribute to high fit mean squares on given

items. Since there are ways of accounting for the influence of such factors

on apparently misfitting items, more detailed study and future experience

4
Benjamin D.

recommended that a
of item misfit.

t and Ronald _. Mead, inTersonal consultation,
mean square of 3.70 or 400 be used as the detetminant

2 7 5
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Table 8.5

Analysis of Multiple-Choice Cloze Items
With High Fit Mean Squares

Form Item
Passage

easiness
Item

easiness
Fit mean
square

tem
deviancy

Part of

3 .75 .70 8.72

_speech

234 .32 .22 6.71
235 ,12 .37 4.6137 .32 .35 4.60

15 .57 ,38 5.77 X 317 .57 .47 I 5.79
122 .35 .35 12.88
1

8 17 .45 .34 3.95
235 .41 .30 5.30
4

9 15 .56 .43 8.44 X 126 .49 .47 3.75
138 .40 .56 7.94 X 139 .40 .29 5.90
140 .40 .15 15.79 X 341 .40 .37 7.39
1

14 1 .83 .84 8.98
219 .72 .50 5.21 X 435 .66 .45 6.98 X 444 .53 .55 6.1047 .53 6 3.94 X 451 .46 .39 9.07
1

15 11 .74 .78 10.58
318 .74 .59 5.93 X 120 .74 .39 5.27 X 125 .61 .29 4.59 X 130 .61 .72 4.27
152 .47 .28 4.86
257 .47 .39 4.04
1

18 2 .84 .97 3.87
24 .84 .55 8.08
18 .8,!. .88 4.56
212 .68 .47 10.04
219 .68 .37 8.16
1.56 .26 4.73
236 .56 .36 8.81
1
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Table 8.5 (Continued)

Item
Passage
easiness

Itcm
easiness

Fit mean
square

Item
deviancy

Part of
speech_Form

24 8 .80 .36 5.09 X 1

16 .79 .85 5.34 3

29 .74 .81 3.70

37 .59 .14 5.34 X

44 .50 .20 10.49 X
48 .50 .45 6.04

51 .47 .20 12.47 X 3

56 .47 .29 4.69 X 3

57 .47 .32 3.86 X 1

25 1 .74 .90 7.62 1

2 .74 .95 3.70 X 2

6 .74 .37 6.13 X 3

9 .74 .45 5.00 X 1

12 .61 .37 5.64 X I

14 .61 .45 5,14 1

19 .61 .15 22.15 X 1

31 .69 .25 7.79 X 1

50 .48 .53 3.71 2

20 9 .74 .82 3.95 1

10 .74 .44 r 8.22 X 3

32 .41 .45 3.88 2

35 .41 .23 3.77 X 1

38 .41 .21 8.03 X 1

47 .51 .64 4.43 1

30 10 .87 .92 15.37

12 .77 .79 5.87

13 .77 .60 6.82

16 .77 .68 7.25 3

17 .77 .67 14.64 2

33 .71 .52 4.94 X 3

52 .56 4.03 ' 4

36 11 .84 .58 4.61 X 4

20 ,84 .79 5.46 1

22 .61 .41 8.86 X 1

23 . .61 .25 6.00 X 1

43 .64 .47 4.08 4

48 .64 .75 3.85 2
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with the Rasch model may lower eve further the percentage of misfitting

items.

It is curious at first glance, that there is so little overlap between

misfitting it and easiness-deviant items. That Is, many high fit mean

square items do not appear deviant in terms of easiness variance, and many

easiness-deviant it s are not misfits. Thus, there is no necessary

connection between misfittic- em-- and items dev:: at in rather traditio al

terms, The explanation of this ostensibly strange lack of connection lies

in the fact that the fit moan 2quare is a function of the interacti-,n o'

student ability and it difficulty, Thus, even:given a flaWed itc:

which is very hard, students in given ability groups may perform according

to statistical prediction. In such a case, the flawed item will not misfIt.

Similarly, on an apparently unflawed item students in given ability groups

may not perfo ac ording to prediction. Such an item, therefore, would

misfit. One conclusion which seems to follow from these observations is

th ;1.nce the fit mean square does not consisteritly identify items flawed

in traditional terms, it should not be used for such identification purposes.

There is no necessary conflict here, however. Both the fit mean square

analysis and the more traditional item deviancy aralysis are essential to

the refinement and calibration of the cloze materials. Flawed 5 ems must be

rectified to the greatest extent possible, and mistitting items n'ust be

studied carefully in order that the measurement properties of the cloze

be dete ined and consistently established.

At this preliminary stage of analysis, inspection o_ misfitting items

seams to indicate a high degree of item con istency, or unidimensionality.

But a further level of consistency, passage consistency, is desired for

the cloze materials, A method of evaluating the extent of passage

consistency (or unidimensionality), though developed, has yet to
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be Implemented, and this method will rely heavily on the use of the fit mean

square. Hence the importance of ongoing study into its uses.

Conclusions

The results of the three phases of the anal: s of the 36 close tes,_

forms are generally very positivP. Critical examination of the test forms

independent of test result data has led to the revision of the close rules

and to the initiation of a thorough review of all close materials. The

rules revision is an essential step toward the eventual development of an

algorithm which will permit maximum computerization and mechanization of

close procedures. The revised rules also now make it possible for others

to produce close passages anu items with high consistency and quality.

Further, the revised rules are a practical guide for the current view of

close materials, a review which gives promise of assuring a final product

which is free of flawed passages and itens.

The analysis of the consistency of the passage graduation pattern per

test form and of the difficulty (i.e., statistical e of passages by

readability level revealed a generally high degree of ;, ca-s, Variations

in expected and desired patterns are largely attributable to the insensitivity

of the readability formulas used in the initial scaling of passages. The

findings of this phase of the analysis, then, suggest thLt the close test

forms are remarkably consistent measures of lite-al comprehension. And the

finer calibration of passages anticipated from the application of Rasch

model procedures will eliminate the almost inevitable inconsistencies

in passage scaling resulting fram the use of readability formulas.

The analysis of deviant items is positive in several respects. First,

the percentage of deviant items was low. Second, a large proportion of the

flaws associated with deviant items will be corrected during the close

2 7 9
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review process. Finally, much of the item deviancy testifies to the

relative absence of bias in the passage-select n and item-construction

procedures. That is, the cloze materials seem an accurate sampling of

reading materials actually encountered by students.

Preliminary analyses of passage deviancy, part of speech and deviancy,

and fit mean squares are all encouraging. There were very few deviant

passages, and most of those should be revised or adjusted by the review

process and by the Rasch calibration of passages. That there was no

discernible deviance patteLfi among any of the four parts of speech Upon

which cloze items were based suggests that these four parts of speech are

nearly equally useful as measures of literal comprehension. Fit mean sqvare

analysis revealed a low proportion of -isfitting items, thus implying a

high degree of unidimensionality in the cloze test forms.

For an experimental effort, the athninistration of the 36 cloze test

forms appears to have been highly successful in approaching the development

of a consistent set of testing materials for literal camprehension. And the

knowledge and experience gained through this experimental process premise

greater success in tutl:cz-. ,rts.

Perhaps the moSt important foci for the further improvement of cleze

procedures and materials are the effects of titles on eloze passages and

more flexible passage formats (i.e., with greater length and more adequate

context). On the other hand, further study of the t nction and utility of

fit mean square analysis and impl e tation of the tech ique for identifying

passage misfit are essential to the achievement of consistent unidimension-

ality omong cloze testing materials and to the calibration of the cloze

passages.
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CHAPTER IX

RELIABILITY Am VALIDITY OF THE
MULTIPLE-CHOICE CLOZE AND WH-ITEM TESTS

This chapter is concerned with what can be said to date about the

reliability and validi-y of the literal comprehension measures. Presented

here are the results of an initial exploratica of the data from the May-June

1975 test administration first outlined in Chapters V and VI. These

rezcIts represent the first stage of the analyses projected for the Multiple-

Choice Cloze Exercises and other testing materIals in the preliminary

validation phase of the research (see Figure 6.1 in Chapter VI). nis

presentation is intended only as an early indication of the comridence that

might be placed in the testing materials under development nere. More

detailed and definitive reports will be available !at

The discussion is organized as a research renort . can 13-_. largely

read and understood without detailed reference to the remainder of the text.

Accordingly, presented first is a general overview of the study design,

desc iptive statis 'es for the major variables in the study, and a brief

summary of the data analysis procedures.i.

The presentation of the results that follows begins with an examina-

tion of correlational data that reflect on the comparability of the cloze

and wh-item test forms fram two perspectives: (a) as measures of the same

construct of literal comprehension and (b) parallel test foins. This

se _ion of the results further analyzes the reliability and homogeneity

if all test forms const-_ cted for the research.

8 1
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Next, the discussion is eomerned with summarizing the results of the

preliminary applications of tc prorim, provided by Wright

and Mead (1975), to each of --)=L!

dh-itR formats. This is

sentatl.on is not attempted here.

ge

11 doled in the close and

4-3C aad a lengthy pre-

an attempt is mAde ;;c) sumrnarie

how we17 the total data sct availabj c,r. both the close and wh-item test

formats fits the Rasch measurement model. Both the Rasch analyses and

the more traditional analyses of inte2711s1, consistency referred to in the

revious paragraph reflect on the unidimensionality of the trait measured

by these tests. In addition, these analyses provide a broad basis for

evaluating the extent to which the multiple-choice close item form can be

applied to smuples of written discourse without seriously biasing the

content of the testing materials.

The final section of the report presents the intercorrelations of

scores on the litesP comprehension measures and scores from the reading

and language sections of the achievement te t used in the study sample.

Also included in the intercorrelation matrix are measures of verbal and

non-verbal IQ and a measure of each student's test-wiseness. Together,

these intercorrelations provide a rich context for exploring the constru t

validity of the close and wh-item tests, an exploration which begins only

1
in brief with this repo

The procedures for assembling the literal comprehension measures for

this research were outlined in Chapter V as part of the presentation of

1More detailed analyses, to be conducted shortly, will examine the
correlations of individual items on the California Achievement Test with
multiple-choice close and wb-item scores,
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potential applications of the close exercises. As reported in this discussion,

a battery of m'ltiple-choice close and i-iri test fons was assembled

and administered to --Troximately 5 '00 students distributed more or less

evenly over grads 1-9. These tests were administered in May-June of 1975,s

in conjunction with the school district standardised testing prograa, thus

making r-railable additional test scores that could be used to explore the

validity of the new tests of literal comprehension. The characteristics

of the various rests that were used in the analyses are si.mirnarized below.

Multi le-Choice Close Test

The multiple-choice close tests were ass bled by systematically draw-

ing passages from the Test Development Notebook (IDN) in the sampling

design previously illust ated in Figure 5.5 in Chapter V. This design

produced 3 sets of parallel test forms, with 12 Eorm's in each of 3

successive test levels. A test form in Level I contained 6 passages,

ranked by readability level, and 39 or 41 A test form in Levels II

and III contained 6 passages, ranked by readability levil, and 60 items.

Test forms were randcmly and evenly distributed across the student populations

as follows: Level i--grades 1..?, Level ii--grades 4-6, and Level III--grades

7-9.

Wh-Item Test

The wh-item tests were developed as an Of -ative measure of literal

comprehension and assembled following a design that was virtually identical

to that used in assembling the -ultiple-chpice close tes s. Like the close

tests, each wh-test foi c----tained 6 passages ordered in a fixed range of

readability for each tes level. However, the wh--ten tests differed from

the multiple-choice close tests in nvmber of items per test form a& in the

item fo.mat. The wh-item tests each contained 30 mnitiolechoice tst



5 for each passage, Each question was a ve:rbtim transformation of

statement in the associated passage, based on one of the eight wh-item types

(i.e., how, what [noun], what [verb], when, where, which, who, why).

Test-Wiseness Test

Because ultiple-choice tests of reading comprehension are vulnerable

to a form of test-wiseness referred to as "passage independerrl, special

test was c nstructed to measure some aspects of this chara.._1

Referred to as the test- iseness test, the design of these tests paralleled

the close and wh-item test form The wh-items in each of the three

test levels were pooled and gyst lly assigned in units of 12 to each

test form, such that t item, chis part of a given test were

referenced to the passages on that test. Care was also taken te represent

the passage difficulties and types of wh-items in a test level in an attempt

to create parallel test forms. The relationship between scores on this

test-wiseness measure and scores on the wh-item test p '_v-ides some indication

of the extent to Which stndentst responses on the latter test are dependent

on reading the associated test passages. This test also provides some indica-

tion of the extent to which this form of test-wiseness ilffects responses

on the multiple-choice close test. However, it is probable that the close

test is vulnerable to other forms of test-wiseness, a possibility that

should be investigated directly.

Short Form Test of Academic A titude

The Short Form Test of Academic Aptitude (SFTAA) is a group-adminia-

tered intelligence test that yields language and,non. anguage Ms. This

dminifered by the school district along with the Calif- nia Achieve-

ment Test, pe _tted study of the relationship between IQ and the literal

comprehension tests across the study subsample.

8 4
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California Achievement Test

The California Achievement Test (CAT)p was administered

stu ents in grades 1-8. The CAT has four Lew-A As folio
CAT Level Grade(s)

1

ii 2-3

IILI 4-6

IV 7-8

Each CAT Level provides scores on the following major skills:

t. Reading Vocabulary,

2. Reading Compreheion,

3. Language Mechanic- and

Language Usage.

In addition, the CAT provides reading and language subtest scores by

test level as I- in Table 9.1.

'ab _ 9.1

CAT Bubtests by Test Level

Subtes

Sentence Picture Assoclatiort
Beginning Sounds
Ending Sounds
Letter Recognition
Word Form
Picture-Word Association
Word Recognition
Words in Context
Facts
Interpretation
Relationships
Generalizations
Inferences
Reading-General
Reading-Soc. Studies
Reading Science
Reading-Mathematics
Standard English
Sentence Structure
Sentence Parts & Functions
Transformations

CAT Level
I II III IV



All of these skill and subtest scores for the CAT were used to explore

the meaning of the tests of literal comprehension developed for this study.

Analysis

The data set available on the foregoing test scores was organized for

analysis by CAT level and by wh-item and multiple-choice cloze test level.

There were four such sul'groups: (a) students in grade 1 who took Level

on the CAT and Level I on the wh-item and multiple-choice cloze tests

(N = 456); ) students in grades 2 and 3 who took Level II on the CAT and

Level I on the wh-item and multiple-choice cloze tests (N 972); (c) students

in grades 4, 5, and 6 who took Level III on the CAT and Level II on the

vh-item and multiple-choice doze tests (N = 1 )4 and (0'students'ln

grades 7 and 8 who took Level IV on the CAT and. Level III on th e. wh-item

and multiple-choice cloze te s (N 594).2

To make this analysis possible, the ra ores for the wh-item and

multiple-choice cioze test forms were conver d to z scores based on the

,core distribution for each test in a test lf_vel. Subsequently, negative

values were eliminated by applying a linear transformation to each set of

ed z

cloze tests in a test level were thereafter treated as

having come from equivalent test fon'iis and were combined as required for the

analyses by CAT Level. This approach to test equating, though somewhat

unort' is defensible on several grounds. The general shapes, mans,

and the stanaard deviations of the distributions of wh-item and multiple-

choice cloze test scores were very similar fran form to form In a test level

es. The resLltant scores from any of the 12 wh-item and

(usually the average score differen e from form to form was less than

2The ninth grade is not included in the main analysis because the CAT

was not given at this level.
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c---fourth of a standard deviation the internal reliabilities of each

were consistently high, and the tests had been syst_ atically

P.ssembled to be par-' ,=.1 in order and range of readability level.
3

The c_ parabilit- of the close and wh-item tests as meares of a

common construct of literal comprehension was ex. ined by intercorrelating

the various subscbres and total scores on these tests by test level. The

test-wiseness measure was included in these analyses. The reliability of

all three types of tests was estimated by applying the Ktkier-Richardson

Formula 20 to the 108 available test forms.

The findings from the Rasch analy thz wh-.item and multiple-choice

close tests are constrained tc ttle fit of the available data to

the Rasch measurement model. (Tha complete Rasch analysis on the 72

wh-item and close test fo _ s is voluminous.
4

These analyses produced detailed

item statistics, estimates of Rasch difficulty values for each item,

ability estznates associated with each test score, fit mean squares for

each item within specified ability groups, and bivariate pl s GE major

item statistics.) The fit of the data to the model is determined by the

mean and stindard deviation of the fit mean square values within and across

student ability groups. If the data fit the Rasch model, it can be concluded

that the varLit,le being measured is un.dfriensional. Of particular interest

was the consistency of fit across forms and grade levels, which would refl:ct

the stability of the trai when measured by vi-tually any systematically

ordered test formn that might be assembled from the mt -choice close and

3This same profuLe was followeA, for the test-- 'est forms,

but here the just±ficai5cn for equivaii,nce of test 571rms is lcss adequate.

4
A description of a complete Rasch analysis is provided in hapter VII

of this proposal.
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wh-item passage and item pools,

The construct validity of the multiple-choice cloze test is studied

in the final analytical section of this chapter. The analysis is logical

and correlational. Zero-order, Pearson Product,moment correlations are

used throughout this construct validation seetionwl A priori specificati

are made about the expected correlations between the multiple-choice cloze

test and the wh-item test with alt of the ski/L and subscores derived from

the CAT. Wh n expected corr lations ate not obtained, a detailed study is

made of the possible causes for the unexpected results. These de ailed

studies focus directly on analyzing the itesi content of the CAT subtest in

question in relation to the iescription of the construct of literal compre-

hension provided here.

To provide a basis for interpreting the results that follow, Table 9.2

displays the means and standard devi tions of scores on the major variables

under consideration. It will be observed that the multiple ice cloze,

wh-item, and test-wiseness tests were standardized (not normal zed) within

level. The major subtests on the CAT are normalized. The derived subscores

on the CAT are raw scores.

There are several characteristics of this data set that must be taken

into consideration when interpretations are made of the zero-order, Pearson

produc ent correlations between variables. The construct validity

pa tions of this chapter are based entirely on these correlations.

It is well-known that the reliability of a test as well as the ahape

of its score distribution affects its correlation with another test or

measure. Reliability, as shown in the next section does not co ibute

greatly to ambiguity in Interpreting the res its reported here. The wh-item

and cloze tests meet the most conservative standards of reliability.
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Table 9.2

Means and Standard Deviations of Scores or the Multiple-Choice Cloze, Wh-Item,

Test.Wiseness, California
Achievement, and Short Form Test of Academic Aptitude Tests

Test

gultiple-Choice Cloze Test

Wh-Item Test

Test.Igiseneas Test

California Achievement Test

Reading Vocabulary-ESSe

Reading Comprehension-OS

Language Mechanios-ADSS

Langaage Usage-41

Language 14...SETAA

Non-laquage IQ,-SFEM

Vocabulary Subscorese

Sentence-Picture Association

Beginning Sounds

Ending Soumds

Letter Recognition

Word Forn

Piottlre-Word Association

Word Recognition

Weds in Context

289

41.68 6.45

40.64 8.12

46.34 10,31

Ii

P2272)

III

(N-1 L21-

SD

49.79

49.69 9.92

49.60 9.90

53.39 9.07

53.87 7.63

51010 9.32

50.53 9.28

50.3? 9.28

49.73 9.43

316.11 34.52 370.14 46.78 430.87 64.66 533.31 82.75

298.39 48.29 389.00 65.03 461.01 68.74 545.50 81.41

305.51 53.11 386.65 68.76 468.92 87.53 563.40 94.80

327.08 57.48 393.22 67.97 459.25 75.02 541.79 77.83

102.09 13.07 100.54 14.61 98.71 14.21

104.31 15.66 104.15 14.90 104.32 14.87

9.87 .45

8.02 1.82

8.97 1.43

14.54 1.57

8.41 2.09

7.19 2.42

10.04 2.47 18.50 2.49

5.45 3.90 14.42 4.84 24.83

ft

ft

27.13 8,36



_

test

Table 9.2 (Continued)

CAT iOT1

0,LtLL _11:22.1_N

X ,D

CQnpreension Subscores:

Facts
3.29 2.06

Interpretation
2.12 1.54

Relationships
.

Generalizations

Inferences
2.29 1.74

Reading-General

-Social Studies

-Science
.

-Mathematics
.

Language

Standard English

Sentence Structure

Sentence Parts and Function

Transformations

a _

Graae 8 stuaents only.

699)

X SD SD

8.61 3.34 8.52 2.31 3.63 1.17

5.69 2.62 9.76 3.49 6.64 2.85

. 1.32 1.16 3.84 1.66

3.87 1.82 3.97 1.94 4.70 2.30

5.19 2.34 1.85 1.13 7.54 238

6.24 2.60 6.67 2.43

. 4.59 1,71 5,95 2.44

- 5.08 2,32 4.95 2.4.0

4.02 2,17 3.95 2 31

11.70 3.88 14 0 5417 14.42 3.52 15.67

3.15 1.22 2168

1.76 1.6, 4.30

2.51 1.29 4.04

3.77

1.59

2.93

1.30

b
Scores or the

Cloze Test, WA-Item Test aad the measure of
Test-Wiseness were standa -I d

across grades 1, 2, and 3 (CAT Levels and II); grades 4, 5, old 6 (CAT level III); and grades 7, 8, and

9, (CAX Level III plus
grade 9) to have a mean of 50 and standard deviation of 10.

Achievement Vevelopment
Scale Scores (MSS) were dexived ty CB/McGraw-1M from a single ma

interval score sc le across all grades for use with all levtis and forms of the CAT,

dIQ scores obtained
from short Form Test of Nonionic Aptitude given with GAT.

All California Achievement
Test Subscores ate raw scores.



The test-wiseness test is sufficiently reliable for the purpose used here.

A few of the CAT subtests should be suspect because of length; they are, at

Level III, Relationships (4 items), Inferences (4 item.° Sentence

Structure 5 items) and Tr fo ations (5 items) and, at Level IV, Facts

(5 items). The potential low reliability of these subtests is noted in

appropriate tables. The subscores for the wh-item tests, which are based

on small numbers of each of the wh-item types in the test, and the deletion

type subscores for adjectives and adverbs on the close test, which are

typically based on very few items undoubtedly contribute to reduced

correlations among the subscores and total scores for these tests. however,

these relationships were a5 expected and, they do not.seem to have contributed

to interpretive probl s particularly when the high degree of internal

consistency of the wh-itena and close tests is shown later with otherimethods.

A minor problem for interpretation r.' the correlational results derives

the test score di ibutions of the cloze ard wh-item te ts which are

generally skewed in the negative direction. This skewness is the result

of generally easy tests which interact with grade level in this case to

produce more extreme negative skewness at the upper grades of a test level

and also across the grades of the total study sample. The general result

of this skewness is a frequent lack of homoscedasticity at the upper score

levels in the bivariace plots of the test score distributions in the present

study. This effect appears to have produced attenuation in certain of the

correlations at certain 1erels of the study sample which is predictable as

follows.

In grades 1 , an and perticulary grade 1 -the wb-itemri and

close tests were considerably more difficult for students than in other

grades. As a result there was no artificial ceiling on the tests, and

9 3
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students' scores were spread more evenly over the score ranges for the two

tests. Given the high reliability of the Level 1 wh-iteiri and close tests

for grades 1 2 and 3, the correlations of the Level 1Aose and wh-item

tests with each other and with the CAT Level I and 11 skill and subtest

scores should be close to th "t e" correlations among these variables.

In CAT Levels III and TV of the study sample, the degree of_

negative skewness on the wh-item and el ze tests is more marked, with the

Level IV data being the m st affected. At these test levels, the attenuating

effects of skewness on the correlations involving the wh-item and close

tests should be noticeable, particularly at Level. IV. The overall effect

of the skewed distributions of the scores on the two measures of literal

comprehension constructed for the study is to reduce the validity

coefficients between the close and wh-item tests and between these tests

and the various cAr scores the upper levels of the study sample.

At Level IV, the validity coefficients are further reduced because

'

an undetected error in the construction of the original CAT data tape.
5

Grade 7 data were misplaced, so that the Level Dircorrelational data are

based solely on grade 8 students. This results In a severe restriction

in the range of student ability at CAT Level IV with an associated reduction

in variability. This reduction in variability is the major cause for the

low, zero-order correlations at CAT Level IV.

1.1stC

The correlations among subscores and total scores within and between

the three types of tests specially constructed for this research are

p esented in Tables 9.3 :).4, and 9.5. The three total test scores are

5prepared by CTB/
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Table 9.3

intarcorralations of NoltipleCholoe 01me,.11i4tea, and. Test4iseness Test' Total Scores and Subscores

Level. I; Grades:41, áncil (Isi 7.1 1).40)

MCG ?est

1, Noun

2 Verb

3 Adjective

Achrerb

5 Total

44tem Test.

85

1.70

1949

I 96

6 Hog 1.63
1

7 What NI -641

8 What (V) 1.64

9 lien 1.56
0
1 10 Where ' .59
14

W 11 Which 1'665

12 Who 1.66

13 Ity 1.59.

14 Total 1.79

TesEisa &Test
15 Taal .32

.62 447 .29

.62 046 .32

.61 .47 .32

.55 .41 028

.58 .43 028

.61 .47 033

.64 .46 .30

.59 .44 030

.77 158 .39

.69

.45 4'35

.94 078 .53

1641 i
.65 1 1.58

.65 I ' 160 .59

0571 1.50 .46 .49

061 1 1154 156 ;55

.65 :163 .60 .61

.67i 1.63 ,64 .62

.61 i 1.52 .55 054

.81 ' ' ' 79 '-80 180
-. 1 L....__

;.N.

.50 --

.51 .57

.52 .59

.47 .50

.69 077

-,

.65 ''....,

.55 .55 .1%.

.82 .84 .73 ...'.:1.--,.-,
. _,.._-_,......,..._.....-..4-......--,--___- -

Mean

; S.D,

0 4 19 .32 22 4 1 25 8 .28 23 31

49.7 49,6 49.7 49.7 49.7

9,9 10.0 9.6 7.6 10.0

49, 6 49.7 49.6 49.6

10.0 9.9 9,9 9.9

49.5 49, 6 49.6 49.5 49.5 49.6

9#9 10.0 9.9 104 9.9 9.9

- -- -. .

Note. Scores were standardized across grades 1, 2, and 3 to have a mean of 50 and 8.Di. of 10.

wiptoirm
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Table 9,4

Intercarrelatlons of Multiple hoice Clozel Whiltemi and Test.WiseneEs Tests: Total Scores and Subscores

Level II; Grades'4, 1.128)

HOC Test

1 Noun

Verb 1.87 .-
3 Adjective g,79 .77

4 Ailierb 1.65 .64

5 Total

WhoItem Test

6 How r.-517

7 What(N,P) 1,49 .49

8 ighat(i) ;048 .49

9 When 1.48 .47

10 Where '151 .48

11 Which 1.52 .52

12 ho :.52 30

13 1.53 ,52

14 Tota1 ! 1.70 .70

TestoWiseness Test

15 1661 .28 .28

49,7 49.7

S D 9.9 90

$58

7_ 72

a:Cr
..44 .34

444 637

$42 .35

.43 .37

.46 ,38

.45 .38

147 40

162 .52

.27

.531

.511 1,45

.511 1.43

,491 1,45

.511 1.47

054 49
.531 1.45

.551 1.47

$73 1.73

30 .22

.44

.41 I 43

.42 .41 044

.47 .45 .47

.43 .42 043

45 .44 0.0

.70 .70 070

23 .22 d 23

648

.44 .50

48 .47 .48

.72 .75 .71

22 .24 .25 .25 133

49.6 49.6 49.6 4916 49,5 49,5 4905 49.5 49.5 4966 49,5 49.6 49 5

9.9 9.9 9.9 104 9 9 9.9 10.0 100 9.9 10.0 10,0 10.0 9.9

Note. Scores were standardized acro grades 41 5, and 6 to have a me&n of 50 and S D of 10.



Table 9.5

InteorrelaLion s of,Mult-. -leRehoiee,Cloze,.iih.Item, and re5t.W4en s Team: Total Scores and Subscores

iY-Levallilpi:Grade686(NN-7-594),,f1

Seprog

MCC Test

1 Noun

2 Verb

3 Adjective

4 Adverb

k

1.82

1.78

1-5801

5 Total

)41.4ter.n.,,Test

6 How

7 , 'feat (N.P)

8 Aat (V)

i! 96_

1.35

1.39

1. 34
I

91._ a 07

2 .31 .26 -.50 L-,
8 35 .25

.36 .35

9 When 1. 38 8 .36 .29

10 Where 1. 40 .37 34 .26

f 11 Wh1ch 1 39 .37 .34 .26
1$

01' 12 Who 1.40 .42 .34 127
1

13 gly 1..45 .39 i 39 .26

14 Total 1.54 .52 .37

Test-Wiseness Test

15 Total .23 .19 2 12

Mean

I D

50-48 50,39 50.63 50027

9. 30 9043 9.58 9.81

)

.41:

.411

.411
1

.401

1421

.451

056:

'.49
I-

I

l.43
i
i.44

1.47

1.45

1.41

I 71

.43

.46

.47

,44

e 50

.73

,fl%
43
.43

.44

.44

.45

0 69

.41

.47 .46

.47 051

.45 ,49

70 .73
*13%3. RO 44 13 S Sin ..%4

.23 10 1 6 .09

50.53 50.54 49,93 50.25

9.28 9.36 9,79 9.42

.73 .73

.15 17 9 11

50.03 50111 50.06 .50.67

9. 37 9, 65 9.52 8.81

Note. Scores were standardized across grades 7, 8, and 9 to have a nean of 50 and S. 0, of 10.

aGrades 7 and 9 are not included,

0

.73
IS

.334

,11 17

49.93 50.37

9.52 9.28

49,73

9, 43
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based on the wh-item test, the multiple-choice cloze test and the te

wiseness test. The subscor s for the multiple-choic loze test are each

based on one of the four grammatie-1 parts of speech deleted in a passage.

For example, each test form has a subSeore for the sum of all correct noun

res o_s s. The subscoxes for the whtest are based on the va hous types

of wh-iteras included in the t_it. The test-wiseness test has only a total

score.

Tables 9.6 and 9.7 present, respectively, the means and standard

deviations and the Kuder-Rtehardson Formula 20 reliability coefficients

for eaell of the 36 forms of th- three types of tests.. All Tables (90-

9.7) arc organized by test level on the Wh.item and el _e tests (Level I

for grades 1-3$ Level I fox grade 4-61 aad Level III for grilles 7.9)6

Test Comarability

The issue of test comparability has two important facets of concern

The first 1- the purely technical one of determining whether the

various test forms constructed for the research were reasonably parallel

and thus could be combined in the analyses by subsample-levtl4

The other facet of test comparability has to do lila determining the

e ent to which the wh-itera and multiple-choice cloze tests measure the

sane thing. These tests were o ginally constructed as alternate methods

of measuring the s c0115 comprehension. Tables 9.3-9.5 are .

relevent to the latter concern though these data are not a basjz fo

inferences about the parallelism of the constructs meamAred by the Wh-item

and multiple-choice cloze tests. The intercorrelations in Tables 9.3-905

6_Table 9.5 is for test Level III but the data are for grade 8 only.

Not all of the correlational analyses were completed in the 7-9 sample at

the thme of this writing.
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are presented in three sections,. For example, Table 903 presents the

intertorrelations of the deletion type subscores for thellultiple4aho ce

Cloze Exercises in the upper left-hand triangular section of the matrix;

the wt-item sabscores for the WIL-iten lest are in the lowar.right triangle,

and the intercorrelations of the subscores of the two tests are presented

in the hower-left rectangular se tion of the table. The correlations of

the subscores of both tests with the total test scores are given in ro

5 and 14 of the matrix* The c rrelations of all scores with the test-

wisenass score are given in the last row of the table.- These data mapport

the following observations in the Level I sample:

1 The deletion type sdbscores for the multiple-choice cloze

test forms are moderately to highly intercorre7.ated, except

for the adverb score which tends to have low correlations

with the other subscores

2. The noun score correlates highest with all other deletion

type subscores and with the total test. (The correlation

of nouns with the total test is particularly high, but this

is due to the fact that the test is largely composed of noun

responses at Level 00

Although the Wh..subscores are each based on only a few items

(the average equals 305), these subscores are consistently

and moderately interrelated*

The uh-item subscores generally correlate at about the sane

level with the total wh-test score.

The correlations of noun or verb scores with the Wh-item

subscores are generally as high as the intercorrelations

of the Wh-item subscore

6. The correlation between the total scores on botivthe

multiple.-choice cloze and Whitem tests is .81, a Level

at Which either test is fairly predictable fram the other

(If these tests were two norm-referenced measures of

reading comprehension, this correlation would be tnterpreted

as a very acceptable validity coefficient.)

7. The test..1..d.seness score has a significant but very Low

correlation with the other test scores.

302
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The foregoing observations hold for the other level, the multiple--

choice cloze and wh-item tests given in Tables 9.4 and 9.5 with a few

important qualifications. The correlations of adjective and ad erb scores

with subtest scores and total test es on the multiple-choice cloze

test improv_ across grades 4.8 due apparently to changes in the compos :ion

of passages at these more advanced reading levels. (The mean and variance

of adverb tTd adjecOve subseores increase, but the total test is still

predominantly noun and verb.) The correlations between ubscores and total

scores on the wli.-itezn and)multiple-choice cloze tests tend to deer

across grade levels, with this decrease beinglmost marked it the grade 8

sample (r between total test scores is 4560 down fr in the Level I

subsample).

These data lead to the conclusion that the two types of lit ral

comprehension tests assembled for the research are generally consist

within themselves across the study sample. The pattern of the intercorela-

tions within and between test types is further consistent with the

interpretation that the aubscores in either test contribute to a single

factor and this factor is COIIUIIOR tO both tests. Kowever, 'the comnonality

that appears evident between the two tests is substantially reduced in the

upper grade samples, an effect that is apparently attributable to the shap

of_the score distributions at these levels'-nd reduction in range of talent.

The other factor of test compatability of interest here nay be evaluated

in part by reference to Table 9.6, Which presents the means and standard

deviations for each t -t form In the 1,11.item and multiple-thoice cloze

fo_ats. In addition to these data, the proportions of correct responses

for each item in each test form were arrayed and visually inspected as

were the raw scor_ distributions cii each test forn. Inspections of the

03



Tab1e 9.8

Means and4Standard- )óvitcns for the ol 6' G1dza& thtéti i 'rests-

Mniti le Choice Glaze
F nm Fo

res
S

_I Grades
1, 2, 3)

'4

5
6
-7
8
_9

10

11

12

128 '21:03 -10-55
126

130

124

126
126
127

127

129

127

120

123

ii Grades
4, 5,- 6

13

14

15

16

17

18

19

20

.21

22

23

24

147

151
153
152
146
151
152
148
152
152
148
149

III- ades
9

25 167

26 164

27 160
28 161

29 158
30 165
31 158

32 163

33 166
34 159

35 163

36 165

20.26
21.51

10.49
10.59 9

22.44 11.34 40

23.06 11.24 41

19.71 4.24 42

21.47 11.22 43

18.84 10.40 44

21.98 11.31 45

20.47 10.43 46

23.39 1125 47

22.67 11.41 48

41.46 11.45 49

40.01 14.11 50

38.73 12.51 51

40.99 11.62 52

42.18 12.60 53

36.35 11.03 54

41.80 13.48 55

42.00 12.08 56

41.39 11.37 57

39.63 13.57 58

41.72 12.99 59

39.01 13.32 60

36.60 12.53 61

36.44 11.69 62

38.86 14.33 63

40.47 12.82 64

39.17 11.52 63

42.54 13.35 66

39.46 12.45 67

37.07 12.01 68

37.38 11.98 69

38.08 13.60 70

37.82 13.18 71

41.82 12.56 72
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127

124
126
121

119
122
124
124
131
123
121

121

19.52
19.57
19.02
18.43
19.17

19.05
19.20
19.10
19.19
18.65
20.12

7.32

7.29
7.30
7.72
7.00
7.28
7.53
7.69
7.47
7.18
7.69

147

153
148

152
145
144

145
149
147
148

157

145

22-74
21.95
22.72
22.74
23.52
23.19
22.96
22.60
20.76
22.19
23.76
21.87

5.57
5.46
4.85
5.66
5.46
5.45
5.00
5.96
6.11.

5.86
5.51
5.73

163

162
164

161

165

166
154

163
164

156

163
154

23..81

23.89
24.25
23.89
23.53
21.20
24.88
22.40
24.02
22.01
23.16
22.03

5.54
7.01
5.79
4.83
4.75
6.20
4.85
5.65
4.99
3.31
3.94
6.90



means anA standard deviat ions of each. set of- test forms sho that the

difference between any pair of testforrn, means is relatively small (

for the Level I multiple-choice cloze test forms, the largest difference

between means is less than -third of the average standard deviation;

for the Level I wh-iteia test, the average difference between means is less

than one-fourth of the average s andard deviation). These data, taken

together.with the examinatioa of the score distributions on each wh-itera

and multiple-choice cloze test form, indicate that the variou.s forms of

each test type in a test Level were fairlyconiparable. Given the other

properties of each test form (e. g.., progressive ordering of passages by

ruadability level), it then appears that the various test foinas of each

type in a level would result in fairly comparable scaling of students at

each level of the wh-itera and multiple-choice cloze tests&

:tilt_ Re 1 i_1E1.1it
The reliability of a test is of interest because it estfinatcs the

amount of random error contained in a test score. The validity coefficients

r ported here for the 1.41.1tem, multiple-choice oloze and testwiseness

tests cannot be interpreted satisfactorily without an appropriate estimate

-f measuraerit error. The reliability statistic sele ted for this purpose

was the Kuder-Richardson Fonmula 20 Or Kit.4O (Kuder and Richardson, 1937)

which is a special case of the Hoyt (194-1) or Cronbach (1951) coefficients

of equivalence when test items are scored dichotomously. As used here,

1421-20 reflects directly on several other properties of the cloze and

wh-itn tests. The formula provides an estimate of the h.omogeneity of the

items in the test or the proportion of test variance attributable to the

first general factor in the test. In addition, the KR-20 formula provides

a good estimate of the sho -tern stability of the test. And, since the

0



KR-20 is available here on a large number of t st forms systematically

assembled fram the TDN, the average or median value -f the KR.-20-Is also

a basis fox judging the reliability of the p _cess of test generation.

Ac:-rdingly, the NR...20 also reflecta on the validity of the ufh item

amlimultiple.choice cloze tests.,

the test is a measure

short periods of timee

for the multiple-choic

expectations for these

median KR,-20 value for

The description of the construct indicates

f a homogeneous trait that should be stable over
_

Inspection of the KR-20 coefficients in Table 9.7

clozo and wh-item tests indicates that relial) Aso),

tests were confirmed at a very high levels

the 12 cloze test forms at each test level was

..96; for the wh-item test,,the KR720 ranged from .91 to .93. These

data provide futther support for the conclusion that each of the two

measures of literal comprehension-is a highly reliable estimate of a singi&

homogeneous trait. The tests assemb ed to measure the trait Should thus

scale individuals similarly over ahort periods of time, and it appears that

3
similar tests for measuring th's trait can be repeatedly assembled.

A final point of comment concerns the reliability of the test-owiseness

test forms assembled for each test level. Across all test levels, 4 of

these test forms had low- reliabilftipsi (Forms 45 47 --and 53) but- given

the shortness of these test forms and their unusual composition, the FR,20's

are surprisingly high. These results are similar to Tuinmants (1973) for

a similar test he referred to as a measure of.passage independence.

As explained in Chapter VII, complete analyses using the Rasa measure-

7This inference is supported directly and indirectly by the data
reported here and by the consistency of the results reported in the n

section of this report.
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Table 9.7

Kudet-Richatdson Fornu1a 20 Reliability Coefficients for the

Multiple-Choice Cloze, Uh-Item, and Test-Wiseness Tests

ultiple-Choice

acne Test

-Item

Test

Test-Wiseness

Measure

KR40 &E Kr20 SE KR#20

1 128 41 .94 1.73 37 127 30 .92 2.02 37 127 12 .76

2 126 41 .95 1.64 38 124 30 .94 1.79 38 124 12 ,68

3 130 41 .96 1.46 39 126 30 .90 2.30 , 39 126 12 .68

4 124 41 .96 1.46 40 121 30 .90 2.31 40 121 12 .47

5 126 41 .95 1.73 41 119 30 .91 2.32 41 119 12 .67

6 126 39 .95 1.57 42 122 30 .91 2.10 42 122 12 .79

7 127 41 .96 1.45 43 124 30 .93 1.92 43 124 12 .68

8 127 39' .96 1.51 44 124 30 .90 2.38 44 124 12 .51

9 129 41 .97 1.33 45 131 30 .90 2.43 45 131 12 .26

10 127 41 .96 1.49 46 123 30 .91 2.24 46 123 12 .78

11 120 41 .96 1.43 47 121 30 .94 1.76 47 121 12 .13

12 123 41 .96 1.54 48 121 30 .92 2.18 48 121 12 .76

Median .96 1.49. .91 2.21 .68

147 60 .97 1.98 49 147 30 .93 1.47 49 147 12 .50

14 152 60 .96 2.82 50 153 30 .93 1.44 50 152 12 .75

15 153 60 .96 2.50 51 148 30 .90 1.53 51 148 12 .68

16 152 60 .96 2.32 52 152 30 .86 2.11 52 152 12 .74

17 146 60 .97 2.18 53 145 30 .93 1.44 53 145 12 .29

18 151 60 .94 2.69 54 144 30 .92 1.54 54 144 12 .76

19 152 60 .97 2.33 55 145 30 ,.85 1.94 55 , 145 12 .46.

20 148 60 .95 2.69 56 149 30 .95 1.33 56 149 12 .73

21 152 60 .95 2.53 57 147 30 .94 1.50 57 147 12 .71

22 152 60 .97 2.35 58 148 30 .91 1.76 58 148 12 .58

23 148 60 .97 2.25 59 157 30 .94 1.35 59 157 12 :66

24 149 60 .95 2.97 60 147 30 .93 1.51 60 145 12 .76

Median .96 2.35 .70



Table 9.7 Mon ued)

Level

Mu iple-Cheice

Cloze Test

..em
iseness

Measure

Form N 1 K !..20 SE Form MIKE
li(Grades 25 167 60 .96 2.51 61 163 30 .91 1.66 61 163 12 .55

7,8,9) 26 164 60 .95 2.61 62 162 30 .94 1.71 62 162 12 .70

27 160 60 .96 2.87 63 164 30 .96 1.16 63 164 12 .77

28 161 60 .97 2.22 64 161 30 .89 1.60 64 161 12 .78

29 158 60 .96 2.30 65 165 30 .89 1.57 65 165 12 .59

30 165 60 .97 2.31 66 166 30 .94 1.52 66 166 12 .77

31 138 60 .95 2.78 67 154 30 .96 0.97 67 134 12 .75

.32 163 60 .96 2.40 68 163 30 .90 1.78 68 163 12 .79

166 60 .95 2.67 69 164 30 .96 0.99 69 164 12 .77

34 139 60 .95 3.03 70 156 30 .93 1.40 70 156 12 .70

35 163 60 .97 2.28 71 163 30 .95 1.32 71 163 12 .75

36 165 60 .97 2.17 72 154 30 .95 1.56 72 154 12 .72

Median .96 2.40 .94 1.34 .75

Overall Median .96 .92

Mean .96 .92 .65

Range .94-.97 .85-.96 .13-.79

Note. N number of subjectse

I number of items.
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ment model were calculated an all forms _of the multiple-choice doze and

wh-item tests. These anlyes provide evidence for answe ing the following

questions: Do the mu1tiptchoice cloze and whiteiu tests measure one

trait? Is the measurement of this trait consistent across grade levels?

As noted previously, both tCsts were designed to measure one trait literal

comprehension. The Rasch amalys s provides a further test of this

assumption as well as additional evidence on the generalizability of the

cloze item form to levels of written discour

*The Rasch model specifies a particular simple relationship

between person ability, item difficulty, and the probability

of observing a correct response. The Implications of this

specification ars that:

1) the variae measured is un d n

2) there are no :strong relationship am ng the persons

items other than those specified by the nodel so that

responses of persons to items are stochastically

illja22194.5, given their parameters in the model;

items and perons do not differ su stantially ulth

respect to other possible response.factors not repre-

sented in the model such as item discrimination, person
sensitivity, guessing or indifference. (Wright and

Mead, 1975, p. 2).

If the data analyzed for the present study fit the Rasch neasurement model,

then these three conditionS of the model must have been satisfied in the

available response data. Pore specifically, if the data on the multiple-

choice cloze and wh-item tests fit the Rasch measurement model, then it can

be con luded that the vorUae being measured by each test is unidimensional.

Table 9.43 displays he mean and standard deviation of the fit mean

square statistics for all. items in each form of the multiple-choice cloze

test. This average fit mean square is calculated from each item fit mean

square, which is the appropriate statistic for testing the fit of each item

to the Rasch model. Thesemean fit mean square statistics have expected

311
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Mean 411

Table 9.8

Standard Deviation of the Fit Mean Square Statistics _or

Each Form of the Multiple-Choice ClozeTest

Form N

126
124
130
124
124
126

125
125

127
126
119
121

147
152
152
151

146
151

153
149

152

152

18
147

166

163
160
161

158

162

158
163

166

156

162
165

Mean of fit
mean sq12212

S D of fit

mean sqllaRE

1.60
1.32
1.74
2.00
1.46
1.56
1.97
1.43
2.52
2.09
1.91
1.92
2.03
1.74
2.15
1.63
1.30
2.08
1.83
2.16
2.28
1.79
1.62
1.99
2.51
1.98
2.11
2.34
1.80
2.39
2.60
2.03
1.56
1.81

2.50
1.81

1.69
0.83
2.19
2.59
0.88
1.79
1.82
1.04
2.88
2.02
1.63a-
2.2b
2.58
1.77
1.67
1.53
1.08
1.94
1.71
2.95
2.84
1.80
1.17
2.01
3.08'

1.53
2.04
2.07
1.58
2.79
3.20
1.57
1.53
1.33
2.49
1.61

1

2

3

4
5

6

7

8

9

10

11

12
13

14

15

16

17

18

19

20
21

22

23
24
25
26
27
28

29
30
31

32

33
34

35
36

expected D of All other forms have expected S D of
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values of 1.00 The standard deviations of these mean fit mean square

statistics have expected values of the square root of 2 over the degrees

of f eedom for the number of score groups. For 6 and 5 scores groups, the

expected standard deviation equals .28 and 035, respectively.

With reference to Table 9.80 it is possible to determine the best.. and

worst-fitting test formo The best-fitting form win have a mean and standard

deviation close to the expected values of 1.0 and .35 (Or 028, for 5

instead of 6 score groups. The worst-fitting form will have values furthest

from these expected values. Based on these criteria, the best...fitting

multiple-choice cloze test Form 4 the worst fitting is Form 31. There

are no multiple choice test forms with statistics that deviate radically

from the expected values. However, test calibrations with rather high (i.e.

above 2.0) mean fit mean- squa es should be studied in detail to determine the

cause of misfit. Due to the fact that the forms of the te-- range from grade

1 to grade 9, it can be concluded that the trait measured by the multiple-

choice cloze test is unidimensional and stablc across these grades.

A _ore detailed analysis of the fit of the multiple-choice cloze data

to the Rasch model is provided in Table 9.9. This analysis is more sensitive

than the previous analysis because the fit statistics are calculated within

'score groups. These score groups increase in ability from the first to the

sixth group. Score ranges for the score groups are determined by the program

so as to make the N of each group as equal as possible, based upon a prede-

termined mlnimum gxoup- size.

The fit statistics in Table 9.9 are mean and standard deviations of z

statistics for testing the fit of each score group. Under the assumption

that the multiple-choice cloze data fit Lhe Rasch model, the mean z
2

statis-

tics have expected values of 1.0 and standard deviations of 1.4. This anal-

9-26
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Table 9.9

Means and Standard Deviati ns of the z2 Statistics for Testing the Fit

of Each Item in Each Score Group for
Multiple-Choice Cline Test Forms

Fiat_gmti.;

Student subr

§WIJES2 Thirdioup_
Fourth gra Fifth group L.Lth,RrouL

1 20 1 9 3.2 22 2.0 3.8 23 1.0 1.1 20 1.2 1.4 20 1.5 2,2 21 2 0 4 8

2 20 1.2 1.6 22 1.7 2.3 20 1.1 1.0 19 0.9 1 1 20 1.3 1.8 23 1.7 2.5

3 24 2.9 6,8 23 2.3 3.6 23 1.1 1.5 22. 1.2 1.4 23 1.3 1.4 15 1.7 3.4

4 21 2.9 6.8 20 2.2 6.4 19 2.4 5.1 21 1.1 1.3 21 1.4 2.2 22 2.0 2.3

5 20 1.4 1,4 18 1.4 2.1 21 1.1 1.2 20 2.0 3.1 22 1,4 1.6 23 1.4 1.6

6 20 1.7 2.7 23 1.1 1,4 22 2.0 4.6 22 0,9 1.4 21 1.5 2.1 18 2,1 4.1

7 20 2.8 7.3 23 2.3 3.2 21 1.6 1,9 21 1.7 1.8 20 1.7 2.0 20 1.7 2.8

8 23 1.6 3.2 18 1.1 1.8 21 1.4 2.0 20 1.2 1.8 22 1.8 2.2 21 1.5 3.5

9 19 2.5 3.5 22 4,5 8,0 22 3.1 5.4 22 107 2.5 25 1,9 2.6 17 1.4 3.5

10 19 2.9 3.9 19 2.8 6.2 24 1.1 1.6 19 1.4 1.8 21 2.1 2.9 24 2.3 3.0

11 22 2.1 2.3 24 2.0 3.9 24 1,3 1.8 25 1.5 1.5 24 2.7 4.5 0 0.0 0,0

12 19 2.6 5,3 20 2.4 6.5 22 1.4 1.7 20 1.3 1.5 18 2.1 2 1 22 1.8 3.1

13 22 4.8 12.3 23 1.4 1,9 26 1.2 2.2 23 1.0 1.1 25 1.7 2.6 28 2,0 5.3

14 25 3.2 6.4 25 1.1 2,3 26 1.4 1.6 25 1.2 1.3 28 1.9 3.7 23 1.8 3,4

15 23 3.1 4.1 25 1.6 2.1 27 1 3 1.7 24 1.7 2.3 27 2.5 2.9 26 2.7 5,0

16 25 2.5 4.6 24 1.2 1.7 24 1.2 1.5 26 1.3 1.7 25 1.8 4.1 27 1.7 2.7

17 25 1 8 2 5 23 0.8 0,9 24 0.8 0.9 21 1.4 2.5 26 1.3 1.6 27 1.9 5.0

18 26 4.6 8.2 27 1.7 1.8 25 1.0 1.2 24 1.7 2.2 25 1.6 2.7 24 1.9 3.1

19 25 3.8 6.5 26 1,7 2.7 26 1.6 2.0 22 1.2 1.5 23 1.3 1.6 31 1.6 3.7

20 24 4.5 10,3 26 1.8 2.1 24 1.4 1.7 22 1.4 1.7 25 1.2 1.0 28 2.7 8.9

21 23 3,4 7,9 26 3.4 7.6 25 1.3 1.9 23 1.7 1.9 25 1.7 1.9 30 1.9 3.4

22 25 4.0 8 7 27 1.5 2.1 25 0.9 1.1 27 1.0 1.4 25 2.2 3.1 23 1.2 1.3

23 24 3.6 5.9 23 1.3 1.7 24 0.9 0.9 27 1.6 1.8 27 1.4 2.1 23 1.0 1.3

24 24 4.0 10.1 25 2.0 3.0 21 1.3 1.9 26 1.7 3.2 25 1.3 1.4 26 1 6 2.4
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Form

25

26

27

28

29

30

31

32

33

34

35

36

316

First_g_roup

SD

Secop0

sD

Table 9.9 (Continued)

dentsuhouL

SD

fErloa

SO

27 5.2 14,9 29 1.9 3.0 27 1.7 2.5 23 2.1 4.9 26 1.5

28 2,9 6,3 30 2.3 2.8 25 1.4 1,6 27 2.1 2.6 25 1.3

25 3,6 7.2 27 1.7 3.3 25 1.3 1.4 24 1,8 2.2 25 1.7

27 3,5 5.9 26 2,9 3.0 26 1.1 ,1.5 28 2.2 2.8 30 2.2

26 2.6 4,0 27 2.0 4,9 25 1,2 1.4 29 1.9 2.7 26 1.1

27 2.4 3.6 28 1.6 2.2 29 1.8 2.1 26 2.0 2.9 29 4.7

25 3.7 14.4 27 3.1 4.0 25 1.2 2.1 26 2.1 2.6 23 2.4

27 3.3 4.9 29 1.8 2,9 28 1.4 1.7 29 2.1 3.2 29 1.8

29 3.8 7.4 27 0.9 1.4 27 1.1 1.6 26 1.0 1.2 29 1.3

26 2.5 3.6 26 2.1 3.5 28 112 1.6 28 1.4 1.6 25 1.8

25 3.1 7.8 27 3,6 6.8 26 1.8 2.4 27 2.4 2.8 27 2.0

28 3.3 5.7 25 1.7 2.0 30 1.3 1.5 31 1.5 2.1 28 1.6

thu

SD

2.0

1.4

2.7

3.1

35
12.9

2.7

2.0

1.7
2.0

2.2

3.0

Sixth grog_

SD

34 2.7 3.3

28 1.9 2.2

34 2.5 4.2

24 2.2 6.7

25 2.1 3.5

23 1.8 4.3

32 3,1 5.4

21 1.9 2.5

28 1.3 2.0

2 1.8 3.1

30 2.3 3,6

23 1.4 4.0
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ysis pin-points the location of "mi " T-ith the Rasch model within a par-

ticular ability group. It must be emphasized that "misfit" is relative in

this and subsequent analyses because it is prima-ily due to student ability

and not test ite (In actual practice, when one is calibrating items on a

test, one removes the students, not the items'that are causing the imisfit.")

Again, the best-fitting multiple-choice test is Formnumber 2. The

greatest deviation from expectation is found in the high ability group with

a mean of 1.7 and a standard deviation of 2.5. (Form 2 had practically a

normal distribution of scores.) The multiple-choice cloze test with the

poorest fit is again Form number 31. Form 31, with the ability groups so

specified, does not fit well in 3 of the 6 groups. In addition, the standard

deviations of the mean fit statistics are far removed from expected values.

These results are consistent with the previous analysis.

The results in Tables 948- and9.'9, support the concluLon that the-trait

namely literal comprehension, measured by the multiple-choice cloze test is

unidimensional and stable from grades 1 to 9.

A final point should be noted concerning the fit, withit-rability groups,

of the multiple-choice cloze test. It is commonly observed in Rasch analyses

-f student test data that "misfit" is constrained to low and high ability

groups. In the case of the multiple-choice cloze, the low ability groups

are causing the most problem. As previously noted, in calibration work,

several 1 _-ability students would be deleted and the Reach analysis r _un

on the same form. This second run would display a better fit of the data

to the Rascti model.

Table 9.10 presents the mean and standard deviation of th- fit mean

square statistics for all items in each form of the wh-item test. When

compared to the same statistics for the multiple-choice cloze tes- the

9-29
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Table 9.10

Mean and Standard Deviation of tbe Fit Mean Square Statistics

For Each Form of the Mh-Item Test

Form
Mean of fit
mean s uare

S D of fit
mean uare

37 126 2.06 2.09

38 121 1.74 1.33

39 122 1.94 1.26

40 120 2.15 1.88

41 114 2.38 2.25a

42 120 2.34 2.39

43 123 1.84 1.26

44 123 1.85 1.85

45 129 2.27 2.12

46 123 4.96 13.23

47 118 2.19 2.22a

48 106 1.42 .89a

49 142 1.36 1.07

50 149 1.61 1.30

51 147 1.79 2.31

52 148 1.73 1.58

53 141 1.46 1.15

54 137 2.12 1.98

55 142 1.49 1.44

56 137 1.30 1.19

57. 140 1.10 0.69

58 144 1.63 1.21

59 136 1.56 1.17

60 142 1.46 1.83

61 163 1.69 3.03

62 161 4.72 18.06

63 153 2.14 2.46

64 154 1.56 0.97

65 165 1.42 1.79

66 161 1.59 1.96

67 145 1.47 1.49

68 160 1.62 1.27

69 160 1.49 1.08

70 146 1.19 0.83

71 162 3.05 10.86

72 145 1.38 1.44

a
Denotes expected S D of 0.35: AU other formal-lave expecte_ S D

319
9-30



values for the wh-item test are closer to expected values. This finding

was expected because more stringent passage controls were used in the de-

velopment of the wh-item test than the multiple-choice close test. This

consistency is reflected in all of the values reported in Table 9.10. Note

that the wo -fitting fons are 46 and 62.

A more detailed fit analysis of the wh-item is provided in Table 9.11.

Again the st-fitting wh-item tests are Forms 46 and 62. Other than these

extreme forms, there is a very consistent pattern of effects in Table 9.11.

The low ability group seems to account for nearly all of the extrones in

misfit. Put another way, if same of the low ability students in these anal-

yses were removed and the wh-item test data recalibrated using the Rasch

model, the fit of the data to the model would be even more consistent. Gen-

erally, from these results it can be concluded that the trait measured by

the wh-item test, which is also hypothesized to be literal comprehension, is

also unidimensional and stable from grades 1 through 9.

The conclusions drawn fram the Rasch analyses support the conclusions

drawl' in the previous section on test comparability and reliability. Gen-

erally, the items on the various wh-item and close test forms contribute to

the measurement of a single, homogeneous trait.
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Table 9,11

Means and Standard
Deviations of the 22 Statistics for Testing

the Fit of Each Item in Each Score Group for Wh-ltem Test Forms

Student Su au

strcu §.5221.01E 11122.4.022.. Faurthfim 1ILLEIL §1Liagt_

Form N X SD N X SD
SD N X $

37 21 2.3 3,2 21 3 1 6.3 21 1.6 1.5 21 1.8 1.7 24 1.8 2 1 18 hi 3.4

38 21 2.6 2,7 24 2,2 4.5 22 1,8 2.0 24 1.3 2,1 23 2.0 3.5 7 0.5 1.1

39 19 3.2 5.5 19 2.4 3.7 20 2.6 2.5 23 1.0 1.1 17 1.2 2.0 24 1.3 2,2

40 21 5.7 8.7 19 2,0 2.9 21 1,6 1.5 20 1.3 1 5 20 1,1 1.3 19 1.3 2.7

41 22 4.6 8.9 22 1.5 2.4 22 3,0 3.1 24 1.5 1.6 24 1,4 2.0 0 0.0 0,0

42 20 4.2 5.8 19 3.6 10.9 22 2,2 2.5 20 1.8 2.0 22 1.3 1.5 17 1.1 2.1

43 20 3.5 6.4 21 1.5 2.1 21 1,7 1.6 17 1.6 1.4 20 1.3 1.3 24 1.5 1.8

44 21 4.6 8.8 20 1,1 1.3 18 1.8 2.0 17 1.0 1.1 24 1.2 1,4 23 1.4 2.4

45 22 4.5 6.9 22 2,9 7.3 25 2.1 2.3 18 f.2 1.7 19 1.8 2,5 23 1.3 1.7

46 20 6.0 10.1 19 15.7 66.8 18 2.0 2,4 24 2.6 2.7 19 2.0 2.0 23 1.6 3,4

47 22 2.1 2.9 25 2.7 5.6 24 1.8 2,9 23 1.5 1.4 24 2.9 5 8 0 0.0 0.0

48 21 1.7 2.3 20 1.6 2.5 23 1.1 1.3 22 1.3 1.6 20 1.2 1.5 0 0.0 0.0

49 21 1,5 2.0 25 1.1 1.3 19 0.8 0.7 26 1.6 2.3 30 1.4 3.0 21 1.8 3 3

50 26 1.4 1.6 21 1,0 1.2 26 1.3 1.7 27 1.7 2.1 22 1.0 1.2 27 3.3 5 2

51 26 3.7 6.7 20 0,8 1.0 27 1.3 1.6 30 1.3 1.7 22 2.1 4.7 22 1.5 3.7

52 27 3.6 6.5 26 1,3 1.6 27 1.6 1.7 24 1.7 1.3 29 1.6 246 15 0 6 1 2

53 24 2.1 3.6 22 0.7 0.6 26 1.3 1.4 16 1.6 3.0 18 1.0 1.3 35 2,1 2.9

54 22 4.3 7.7 24 1.3 1.9 22 1.5 1.7 16 1.0 0.9 30 2.1 2.3 23 2.4 6.3

55 24 2.2 3,6 26 1.1 1.3 15 1.1 1.5 18 1.1 1.2 23 1.0 1.2 36 2,5 6.5

56 24 2.7 4.8 25 0.9 1.1 26 1.4 1.5 25 0,8 0.8 27 0.7 0.9 10 1.2 2.3

57 22 1.2 1.3 24 0.8 1.0 23 1.0 1.3 27 0.8 1.0 20 1.1 1.3 24 1,8 3.2

58 21 3.0 4.4 25 1.2 1.6 19 1.2 1.7 19 1.3 2.0 23 1,5 2.3 37 1.6 1.6

59 21 2.0 3.0 24 1.2 1,6 26 1.4 2.0 22 1.5 2.2 26 2.2 3.4 17 1.2 1.5

60 23 3.3 8.5 25 0.8 1,0 26 0.9 1 1 22 1,0 1.1 24 1.2 1.4 22 1,7 3,4



Table 9.11 (Continued)

ELIELgapii km_ a

SD N XSD N X SD N X SD N XSDN XSP

61 27 3,0 7.6 25 2.3 607 33

62 26 20,4 99,2 25 2.8 8.8 22

63 25 3.7 8.8 25 1.5 1:9 29

64 22 2,4 3,2 28 1.0 1.0 23

65 32 2,5 8.5 19 1.0 105 27

66 27 2,2 3,3 26 1.3 1.6 31

67 28 2.0 2,9 22 0,8 1.1 19

68 25 27 4,7 26 1.3 1,4 25

69 26 2,5 5.4 24 1.6 2.3 32

70 25 1.8 3.0 19 1.1 1,3 19

71 27 12.3 62.4 32 1.2 1.7 33

72 25 1.9 3.0 26 1.2 105 24
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1,8 2.8 23 0,9 0.7 31 1.7 2.4 20 0.4

1,3 1.3 19 1.0 1.0 20 1.0 1.4 49 1.9

1.3 1.3 32 2.6 3.2 22 1.1 1.2 20 2.6

1,5 1.9 25 1.9 2.7 21 1.2 2.0 35 1.4

1.0 15 15 0.6 0.6 27 1,4 1.8 45 2.1

1,2 1.7 22 1.6 2.8 26 1.6 2,8 29 1.7

0,7 0.7 27 1,4 3.0 31 2.0 3,2 18 2.0

1,1 1.2 30 1,0 1.2 30 1.8 2,4 24 1.8

1.6 2:2 16 1,0 1.1 22 0.9 1.1 38 1.3

1.4 1.2 26 0.9 2,0 16 0.7 0.7 41 1.3

0.9 110 22 0,8 1.0 17 1.6 4.2 31 1.6

1.1 1.6 29 1.7 2.1 24 1.2 1.9 17 1.2

1,3

5.0

9 0

1.7

2,9

5,4

5,2

2.1

1,6

2.0

2,5

3.6



Construct Validation

The principal focus of construct validation as discussed in Chapter

VI, is the explication of the network of interrelated concepts that define

the trait in queston and the conditions and interpretations that surround

its measurement, One accepted approach to construct validation is to

examine the convergence and divergence between the principal measure in

question and other measures that are indicators of the same construct or

can be discriminated from the construct. Another approach is to examine

the convergence of two alternate measures of the seine construct, obtained

by dissimilar methods, with other measures that are indicators of the same

construct or =can be discriminated from the construct (Cronbach, 1971).

In the present analysis, the first approach consisted of analyzing

xpected levels of correlation between multiple-choice cloze scores and

various other test scores available in the study--the wh-item test, the

CAT skill scores and subtest scores, language and non-language IQ test

scores, and test-wiseness scores. In the second approach, the convergence

of the multiple-choice cloze and wh-item tests as measures of literal com-

prehension was evaluated in a simultaneous comparison of the values of

the correlations of both of these tests with the other test criteria

available in the study.

In the first approach, convergent validity is evaluated by the general

consistency with which predictions are confirmed in terms of relative levels

of correlation between them ltiple-choice cloze test and other measures

in the study considered to be similar indicators of the construct of literal

comprehension or related or unrelated indicators of other constructs. Same

measures are expected to correlate relatively highly with the multiple-

choice cloze test, others relatively moderately, and still others are

(1017;
U t-g
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predicted to have a low correlation.

validity is dete

the second approach, convergent

ned by reference to the size of the differences in the

absolute values of the correlations of the multiple-choice cloze and wh-it

tests with the other test criteria available in the study. These ab olute

differences are expected-to be all, consistent fro: measure to measure,

and generalizable across levels of the study population.

In general, the predictions indicate that the multiple-choice clo e

test is relatively highly related to the Wh-item test, unrelated to the

measure of test-wiseness, moderately related to the measure of language IQ,

and related in varying degrees to the CAT, depending on the "apparent

meaning" of a skill or subtest score denoted by the test label. Both the

labels and specific item content of these CAT skill and subtest scores

present same diffi ulties in interpretation, inevitably leading to mmbigui

conc rning whether a given test is a sim lar measure of the const or

37

has same other relationship with literal comprehension. Where these ambigu-

ities arise in the present analysis, disconfirming predictions, an attempt is

made to resolve the problem by examination of the test items in question. Such

La analysis, however, is potentially fraught with the usual problems of all

post hoc analyses. That is, same explanation of the disconf inning event can

usually be found, and for this reason, a post hoc analysis must be taken as

exploratory or hypothetical.

nv and Di r ent Validit of the Mulr' e-Choice Cloze

It was asmaned that predic ions about the correlations between the

multiplechoice cloze test and the other test criteria available in the

study could be made on the ba- s of the construct definition of literal

comprehension and the infoLLatfon at hand defining the content of the test

criteria. In order to understand the rationale for these predictio s it

is instructive to review briefly the co struct definition and the availability

of information that constitutes an adelvate definition of each of the

5 326



various potential indicators or non-indicators of it.

The const he le-choiee cloze test. The construct, literal

comprehension, and its relationdhip with the multiplechoice cloze test

are stated in detail in Chapter IV of this proposal. In brief, literal

comprehension is the apprehension of "the grammatical and semantic relations

which obtain within and among the sentences of the discourse" (Katz and Fodor,

19670 p. 172). The multiple-choice eloze test Aesses these grammatical

and semantic relations by systematically deleting nouns, verbs, and modifiers
1

from a segment of written discourse, and then placing the deleted words in

sets of responses where the distractors are all grammatically plausible

but semantically implausible. It Is hypothesized that students will have

no difficulty in selecting the only word which is grammatically and

semantically plausible if they can apprehend "the grtmiatical. and semantic

relations which obtain within and among the sentences of the discourse."

The distractors in other words, do not function as traditional distractors--

do not, in fact, "distract"--until the syntactic and semantic complexity

of the discourse exceeds the students/ psyeholinguistic competence. The

test is designed, therefore, to discriminate between a specifiable set of

interactionscalled literal comprehension--between student and text, and

another specifiable set of interactions between student and text called

no comprehension. The test is designed, that is to measure literal c

prehension or no comprehension and nothing else. The interactions between

student and test--the extensiveness of the processing of the grammatical

and semantic relations in the text--are carefully controlled by the type

and rate of deletion and the distractor selection procedure. The item type

is hypothesized to access only literal meanin it should access no nuances

Only nouns and verbs are deleted in grade i and 2 mate ials.
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of meaning and no other semantic interrelationShips than those clearly

signaled in the grammatical and semantic relations of the text.

The construct- the -item test. The wh-item test is designed to

access the same graninatical and semantic relations of a given text. Like

the multiple-choice cloze, the wh-item test is considered an indicator of

the construct, literal comprehension. The wh-item accesses the grmiiatical

and semantic relations of a text by deleting immediate constituents in

clauses of the sentences in the text, replacing them with the appropriate

wh-words (wh- what, which, where, whe- ho- or why) and then transforming

the clauses into questions.
2

The wh-item, then, is the traditional question type teachers use to

direct student attention to salient features of the text, and correct answers

to such questions are usually considered evidence of literal comprehensio

The primary difference between such traditional questions and the wh-item

test is the systematic way in which the wh-itern is written. Such systematiZa-

tion makes it possible to specify and control, to a greater deg ee than

possible with traditional test questions, the intera-tions between the

features of the text and the psycholinguistic competence of the student.

Since the wh-item test has some claim to a specifiable relationship

with the construct definition, it is considered the preferred or least

ambiguous criterion measure for the ultiple-choice cloze in the analysis

that follows. The primary difficulty with using the wh-item as a criterion

measure is that it is subject to a form:of test-wiseness discussed in

Chapter II. In brief, it is possible for a student with minimal syntactic

competence to locate the correct answers to Oh-items in the text without

2
-The rah-item test is described in more detail in Appendix A.

3 2 8
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understanding what the question or the text _ means. However, as will be

seen throughout the course of the analyses, there is no reason to suspect

that the wh-it test was actually subject to this form of test-w seness

in the study samples.

The const cr terion measures. The test-wiseness measure

used in this analysis was reviewed in the introduction to this chapter and

is not to be confused with the form of test-wiseness just discussed. The

test isenessneasure used in the analysis is a preliminary effort to

determine the passage dependence of the wh-it -s. Passage dependency is

also crucial to the construct, literal comprehensiol_ That is, the test

items must access only the grammatical and semantic relations which obtain

Idthin and amons the sentences of the discourse.

The language and non-language IQ scores reported in the following

analysis come from the Short Form Test of Academic Aptitude. In the develop-

ment of the construct through Chapters I to IV, it was hypothesized that

language IQ scores should only correlate moderately with scores from tests

of literal comprehension, since the literal level of comprehension requires

little of the inferential and related reasoning processes so characteristic

of measures of verbal intelligence. Non-language IQ scores would seem to

have little or no relation to the construct of literal comprehension and

should thus correlate to a lesser degree with the multiple-choice cloze

than language IQ.

The problems that exist in specifying the relationship between the

construct definition of literal comprehension and each of the skill and

subscores of the CAT have already been noted. Given the lack'of an explicit

statement defining the psycholinguistic meaning of each CAT Skill and subscore

used in the analysis, it was necessary to define the relationship of these
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ekills with the construct hy recourse to the test score labels and the

meager ekill or subscore descriptions given in the CAT Test Coordinaro

Handbook :(1970).

Cat_skill,scores:_ predicted co relational levels. The predicted

correlational levels between multiple-choice cloze scores on the one hand,

and the wh-item test, CAT Skills, and language and nbn4anguage IQ scores

on the other, are presented in Table 9.12. These predictions are based

upon the relative degree to which it is expected the different measures

will converge upon or diverge from the construct, literal comprehension.

The predictions for the CAT scores have been based on the labels or brief

descriptions attached to a Skill score or subscor and the consistency

of the application of the labels is assumed.

Table 9.12

Expected,Levels of_Correlation.of-Multiple-ChoiceiClOze SCoreS with°

Wh-Item,TA4t-Scores,,-Caliornia Achi-evemehtrest,'Skill4cores,
Test-Viseness Scores, and Language and Non-Language IQ Scores

Lowest ( 00-.29)

Test-Wiseness
Language Mechani
Non-Language IQ

Medial (.30-.54

Language Usage
Language IQ

Highest 55+)

Wh-Item Test Scores
Reading Vocabulary
Reading Comprehension

The highest predicted levels of c elation as evidenced by Table 9 2,

are between the multiple.choice cloze scores and the wh-item test scores,

the CA2 reading vocabulary, and the CAT comprehension scores. The crucial

correlation is, of course, between the multiple-choice cloze and the wh-item

te the preferred criterion measure. The two experimental tests must

correlate highly with each other. A strong prediction is also _.ade about

the correlations between the multiple-choice cloze scores and scores from
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the test-wisenessmeasu e, for reasons already cited& The remaining

predictions are less strong because the relationship between the construct

and the remaining measures is not so clear. Language mechanics and non-

verbal IQ scores are expected to have low correlations with multiple-choice

cloze scores while language usage and language IQ scores should fall in the

medial range.

Also, implicit in Table 9.12 is the assumption that the multiplechoice

cloze test will behave consistently across grade levels as long as passages

are properly matched in readability with the psycholinguistic compete

of the students. Such consistent behavior is crucial to the possibility

of using the same item type to measure literal comprehension, regardless

of the content of the test passages or thereading ability of the student.

Hence, the predictions in Table 9.12 are not made by test level.

Actual co relational levels. The actual correlational levels between

multiple-choice cloze scores and criterion measures previously discussed

is given in Table 9.13. When the predicted correlational level matches the

actual correlational level, the actual correlation is underlined. As can

be seen in Table 90130 19 out of 30 predictions were confirmed.' Several

others, notably language usage scores, Levels III and IV, were close to

predicted levels. More importantly, beyond the consistent pattern of con-

firmation, the crucial correlational levels--n- ely the wh-.item test, the

CAT vocabulary, the CAT comprehension, and the test-wiseness scores--were

all confirmed. It will be noted, however, that the correlational levels

fall off consistently in Level IV. Preceding sections of this Chapter have

already analyzed this phenomenon. Vhat is important here is to note that

the correlational pattern in Level IV r ains consistent with preceding

CAT levels in spite of the reduced values. No attempt will be made to
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explain the failed predictions in the case of language usage, language

mechanics, language and non-language IQ until the actual test items are

examined and ordered in relation to the construct, literal camprehension.

Further analysis of correlational levels between CAT skill scores and

multiple-choice cloze scores is taken up in finer detail in the,next section

a

by breaking the CAT skill scores into their component subscores

Table 9.13

Actual Zero-Order Correlations of Multiple-Choice Cloze Scores with

Wh-Item Test Scores, California Achievement Test Skill Scores,

Language and Non-Language IQ Scores, and Test-Wiseness Scores

Wh-Item Test

CAT Test Level

I

056068

II

074
b

III

073

Vocabulary .67 .75 *69 .55_

Comprehension .62 .78 .72 .55

Language Usage .51 _ *73 *57 055

Language Mechanics 056 .71 1.68 .58_

Language IQ .35 .54 .62
c

Non-Language IQ .45 0.48 .52

Test-Wiseness 023. 026 .29 .23

Note. Underlined values are wi-hin the predicted correlational levels.

&Level IV scores represent only grade 8 students in the CAT scores,
instead of the 7th and 8th grades intended.

The Level IV sample did not receive the IQ test.

:he r of wh- vs. cloze in the cambined grades 1 to 3 is 081.

CAT subscores: iredictedr. eo relat'inal levels. Table 9.14 presents

the predicted correlational levels between multiple-choice cloze scores and

subscores on the CAT. Again, the predictions are expected to hold regardless

of grade levels or variations in content of test passages* .Predictions

ard also based on the relationships between the construct, literal com-
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prehension, and the cAr subsc res, insofar as that can be dete ined from

the meager descriptions of the subskills in the CAT Test Coordinato

Handbook (1970). For purposes of this analysis, it is again assumed

the CAT labels are applied-consistently to test itgms.

Table 90.14

Predicted Levels of Correlations between Multiple-!Choice Clore
Test Scores and California Achievement Test Suhscores

that

Lowest (.00-.29) Media G 30-.54) Highest (.55+)

Vocabulary Sentence-Picture Assoc. Picture-Word Assoc. Words in

subscores Beginning Sounds Word Recognition Context

Ending Sounds
Letter Recogni ion
Word Form

Comprehension inferences Relationships Facts

4434Pres Generalizations
Reading-General

Interpre-
tations

_

Language
subscorcJ

Sentence Structures
Sentence Parts
and Functions

Transformations

Reading-Soc. Studies
Reading-Science
Reading-Math.

Standard English

Table 9 14 indicates that the most important correlations are between

the multiple-choice cloze scores and the CAT 'Words in Context, Facts, and

interpretation subscores. They are expected to correlate highest,with

the multiple-choice cl ze since theY seem to access "the grammatical and

semantic relations which obtain within and among the sentences of the dis

course.9 Strong predictions are also made that the CAT Inferences subscores

will correlate least with multiple-choice cloze scores since inferential

and related re soning processes require reasoning beyond the literal meaning
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of the test passages* Such items are also liable to be least passage de-

pendent, contrary to the demands of the construct, literal comprehension*

Another strong prediction is that those CAT items that measure phonological

skills (Sentence.Picture Association, Beginning Soundsvand Ending Sounds)

will correlate lowest with multiple-choice claze scores since the model

_f reading as a constructive language process (described in Chapters II

through IV) behind the construct, literal comprehension, posits that

phonological processes are ordinarily bypassed in processing written dis

course. The renaining subskills are parceled out according to their

apparent relationship with the construct* The reading 'scores in the ,subject

areas- on the CAT are expected to co relate in the medial range with multiple-

choice cloze scores since the subject area scores seem to subsume the full

range of comprehension subskills fram facts to inferences*
-3

Actual correlational levels. Table 9.15 gives the actual correlational

levels between multiple-choice cloze scores and CAT subscores. As Table

9.15 indicates, 27 of 47 correlations fall within the predicted levels*

An additional five subscores--including the important words in Context,

Level IV, and Interpretation, Level I--are very close to predicted levels*

The consistent pattern, then, is to confirm predictions about correlational

levels with CAT Words in Context, Facts, and Interpretatio4 subscores and

Test-Wisen ss scores* As noted previously, correlational values fall off

in Level IV es a result of a reduction in the range of student ability

represented at that level; consequently, there are disconfirmations of

predicted correlational levels with Words in Context, Facts, and Interpre-

tation at Level IV* The general pattern, however, is still evident in

Level IV. That is, with the exception of an unexplained aberration with

Sentence Parts and Functions, the highest correlations at Level IV are

9-43
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Table 9A5

Actual Zero-Order Correlations between Multiple Choice Cloze Test
Score and California Achievement Test Subscores by CAT Level

CA.T. LVtl

III

Vocabulary Subscores
- -

a
Iv

Sentence-Picture Association
Beginning Sounds
Ending Sounds
Letter Recognition
Word Form
Picture-Word Associ

.07.

.45

.34

.1L

.28

.55

Word Recognition .39 .56

Words In Context .67 .75 .51

Comprehension Subscores

Facts .61 .76 .67 .42

Interpretation 7T,c7 .73 ,idE .44

Relationships .33

Generalizations .73 --4D .43
.41Inferences .50 .73 ,15.

Reading-General .62 .38

Reading-Social Studies .58 .42

Reading-Science .58 .42

Reading-Mathematics .51 ,12.

Language Subscores

Standard English .45 .73 .46b .32.

Sentence Structure .37- .41

Sentence Parts and Func ns 31b .50

Transformation .25 .24

. .T

Note._ Underlined values were within level of correlation predicted.

a
Grade 8 students only.

Five or fewer items on the CAT.

3 5
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Words in Ontext and Interpretation, The results, then, tend to substant ate

assumptions about the relationshi s between the construct, literal compre-

hension, its principal indicator, the multiple ihoice cloze, and CAT

subscores*

tent correlational levels. Despite the general tendency

to corroborate the assumptions behind the predictions,-there are a con-

siderable number of disconfirmations evident in Table 9.15 that require

further analysis' even in this prel1n4riay investigation* The most notable

inconsistency is the unexpectedly high level of correlation between multipl

choice cloze scores and CAT Inferences subscores, especially at Levels I

and II* In the following discussion of these inconsistencies, the

assumptions behind the predictions are examined in 1noe r- detail and then

the CAT inference items themselves are reviewed in relation to the construct,

literal comprehension.

Any interpretation of written discourse involves "inferential" processes*

As noted in Chapter II meaning is not _ in the text; rather, meaning is in

the reader and the writer, and what appears on the printed page is only an

approximation of the meaning intended by the writer or apprehended by the

reader- The text contains only orthographic clues to meaning: The reader

must nfet" grammat cal and semantic relations in and among the sentences

f the discourse from the linguistic clues to such relations in the text*

But these,"inferential" p are language.specific; that is, they are

part of the grammar of the language and are, therefore, well, within the

processes of the construct, literal comprehension.the apprehension of

the granmatical and semantic relations which obtain within and among the

sentences of the discourse*"

On the other hand, inferenc y:under ood in'
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educational psychology, refer to deductive and related formal reasoning

processes that are not part of the grammar of a language. Such inferential

processes are quite,,beyond the psycholinguistic processes of literal

comprehension, and require not only the apprehension of the literal meaning

of a text,batlaloo -the ppr be.on of tJie e3at _ionship between literal

Meaning and other information not in evidence in the text. As noted in

Chapter I, such inferential processes tend to subordinate the information

in the text to extra-textual information, thus reducing the loading of

literal comprehension in the test and the passage dependency of the test

items. It was with these kinds of inferential processes in _ind that the

predictions regarding correlational levels between-multiple-choice cloze

scores and CAT Inferences subscores were made. The predicted correlational

levels were low, but as noted above, the actual levels were medial and

high. The CAT items ere exmnined in an attempt to explain the inconsistency.

An examination of the CAT test items at Levels I and II implies a

vague, global notion of inference. That is, test items that vary greatly

in the kinds of demands they make upon the reasoning processes of the

student are all subsumed under the label, Ttlnfarences.tI item numbers 3,

16, 20, 21, and 24 at CAT Level I, for ins ance, are all labeled "Infe nces"

but make very low level demands on student rea o Ang processes. Item 3

is characteristic:

A snail boy named Henry lived tn the city. He had a pet

dog, a kitten, and two birds in his home. Henry liked

to play with the dog best.

.How many pets did Henry have?

o one
o two
o three
o four
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The student is asked to demo -eticalt te same ability to coo inate a

skills with literal comprehension reading skills. Item 5, however, makes

quiteldifferent demands upon the student' s infe emtial abilities:

5. Mhen Henry takes care of his animals, he is

O busy
O lazy
o sorry
O worried

In the first place, the item at _
introduces subordination, thus demanding

more linguistic prowess than the sentences in the text. Secondly, the

information necessary to make a judgement among the responses is not clearly

stated in the text Thirdly' the semantic complexity of the responses

exceeds the level of vocabulary in the text and in the other sets of responses

accompanying the test passages. Fourthly, the item is obviously passage

independent. Given "animals" (plural) in the item stem, "busy" would merely

be des riptive of someone taking care of them. But any of the other

distractors is plausi2ble. There is no information in the text that makes

"busy" any more correct than the other responses. The correct response can

be 'inferred" just as easily fram the item stem as from the test passage.

In summary, then, there is a wide range of inferential skills subsumed

under the label, '!Inferences! in CAT Level I. Items 3 16, 20, 21, and

24 make minimal demands on the reasoning powers of the student, emphasizing

instead the grammatical and semantic relations within the discourse. Items

50 10, and 11 on the other hand, demand that the student reason beyond the

grammatical and semantic relations within the discourse. The majority of

the items, therefore, emphasize literal comprehension in spite of the label,

"Inferences" and hence correlate higher with the mult1ple..choice cloze than

predicted.
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The same pattern is repeated at CAT Level II. There are eight items

labeled "Infere e Item 16 is shmilar to item 3 on CAT Level I previo sly

discussed, and requir s only an understanding of the concept, Ihore than

one," and an ability to relate the Concept to the passage:

The children in Mrs. Kim's room were talking about

how to make scrgpbooks. Eva said, "I will bring some

pictures." "I will bring same scissors," Monty said.

Marie said, "and I will bring same paper."

The children decided they would need more paste than

they had. To make paste they would need water, flour,

and salt. Eva said, ,"I will bring a pan to mix them in.

16. Mho will bring mote than one thing?

O Eva
O Marie
O Monty
O Mrs. Kim

Item 15 on the other hand li.ke item 5 in CAT Level I, requites a

characterization of the action of the paragraph beyond Its grammatical and

ementic relations:

15. The childrea

o busy
o lazy
o playing
o tired

Item 30 is passage independent:

30. The windmill was turned by

o a motor
o a pump
o the water
o the wind

If the student has the semantic knowledge, he can obviously answer such a

question without reading the text.. Even without such knowledge, a student

can " fet" the answer from the item stem. Item 40 is also passage

indep dent:
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40. A polar bea hairy feet are especially useful on

o ice and snow
o rocky ground
o sandy beaches
o sharp stones

These passage independent items, however, access such a lim ted

semantic knowledge that a student who linderstands the vocabulary of the

test item will have no difficulty choosing the correct answer. In other

words, such test Items, even though they are labeled "Inferences" seem

to access even lower level psycholinguistic processes than literal compre-

hension. Items 30 and 40 are little more than simple vocabulary tests;

"windmill" is associated with "wind," and "polar bear are associated with

"ice and snow " The majority of the "Infere es" items on CAT Level II,

then, are well within the psycholinguistic processes of literal compre-

hension and therefore correlate more highly with the multiple-choice cloze

than expected*

In summary, there is again a range of psycholinguistic processes

su sumed under the label "Infercnces" in CAT Level II, but an examination

f the items reveals a prepopderance of

constrnct, literal comprehension, hence

experimental tests. (An examination of

correlational levels revealed a similar

processes that fall within the

the high correlation with the two

other disconfirmations in predicted

misleading application of labels

to test items on the CATO CAT Levels and IV, therefore,

appear in general to access more literal comprehension processes than the

analysis of standardized, norm-referenced tests in Chapter I suggested.

Inconsistencies in the.expected pattern of intercorrelations, then on closer

examination reveal the consistency of the construct, literal comprehension,

and the consistency of the behavior of the twu experimental tests in spite

of the misleading and inconsistent labels on the CAT subscores.
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:her studies. The foregoing analysis is generally supp rtive of the

accuracy and validity of the construct literal comprehension, and its twc

xpertmental operationalizations, the multiple-choice cloze and the wh-item.

But the foregoing analysis has also revealed inconsistencies in the applica-

ion of labels to items in the CAT. Such inconsistencies are a necessary

con equence of a test that is not theory-based. Eore meaningful analyses

the correlations alio g the literal comprehension tests and the CAT

subscores, therefore, depend on an item-by-item analysis of the CAT,

defining each item in relation to the explicit construct, literal compre-

hension, rather than attempting to interpret vague, global labels like

"Facts" or "Inferences." Such an item-by-item analysis will also be a tes

of the explicitness and consequently the utility of the construct itself,

that is, its ability to discriminate between itens that appear to access

different psycholinguistic processes and items that also behave differently

in relation to the two operationatizatians of the construct literal compre-

hension. Further studies, in other words should lead to a refinement of

both the construct aad its operationalizations as -well as the ability to

identify what the tests actually measure.

Validit Ac easures of t e Sane C

The convergence of the two principal measures of literal comprehension

as indicators of the same construct is evaluated in Table 9.16,Which shows

the p rallei correlations of the multiple-choice cloze and wh-item tests

with the various CAT scores by CAT level iii the st dy sample. As before,

-ed predictions are underlined. Since the Intent of the analysis

the diff,lences iii the absolute values of the correlationsis

of both measures of literal comprehension with relevant criteria, the

correlations of these two measures with the tests of IQ have been included
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labia 9.16

Actual ero-Crder Correlations Among Literal Comprehension Test

Scores and California Achievement lest Subscores by CA1 Level

(Language and Non..Larguage IQ Scores

Included as Additional Criteria)

Vocabula y Subscores

Sentence-Pic. Assoc.
Beginning Sounds
Ending Sounds
Letter 1ecogriitiort
Word Form
Ficture-yo d Assoc.
Hord Recog ition
Words it Ozintext

Comprehension _Subscores

Fieita

Interpretation'
Relationships
Generalizations
Inferences
Readitg-Gcneral
Readitg-Soc, Studies
Readitg-Science
Readitg-Dlath.

Language Subscores

Stardard English
Sentence Structur
Sent. Parts and Funct
Trarsformation

Ian gage LQ
'Von-Language rQ

T I CKI II Till CAT IV
d

NC.Ca WH-

.07 .06

.45 .46

.34 .33

41 _412
.28 .34

.55 .60
,39 44
._67 .71

.65

.62

.56 .62

.75 .78

.-76 #75

.73 1_70

.73 #67

.50 .54 .73 .70

#45

.35

. 45

a .Multiple-choice doze test.

b_. .

-Wh-item te

.7j .69

a 48,

BCC

.7c) !_64

.70 .64

.43 .44

.51 .47

.35 .3_2

.62 .57
oa .59
r8 .56

-1 .44

. 46 .

. 37 .32:

.31 .23

.28 .23

.62. .56

.52 .50-

hICC TH

.31 .46

.42
4 .45

09
.43

.4i

.38

,42
,42

.39

.41

.42
.36

.32 .28

.41 .34

.50 .36

.24 _.Z5

CiruderLifled value :ere within level of correlation predicted.

dGrade 8 studemts only.



at the bottom of the table.

Examination of the correlations in Table 9016 reveals a pattern of

remarkable consistency in the way dhe two very different thidicators of the

construct- literal comprehension, behave in relation to the range of

psycholi gp stic skills accessed by the GAT subscoxes. The differences

between multiple.choice cloze and whLteam correlations are .05 ox less for

36 out of 47 CAT subscores. The differences between 46 out of 4-7 are .08

or less. The difference in the one renialnirig subsore, Sentence Parts and

Functio Level Iv, is .15, 7he pattern of confinnation. is thus also very

consistent between the two tests of literal comprehension, theze being

only 2 out of 48 instances Where there lack of agreement on confirmation

or disconfixmatioru A similar pattern of consistency or convergence holds

in the correLations of the h-item and multiple-choice close tests with

the measures of IQ.

The negLigibLe differences in the way the t- tests of lit -al compre .

tension com.pare in correlations across CAX levels and subscores is even more

remarkable considering the differences in format and content between the

two expernental tests. Besides radiead differences lm item type and fonnato

the passages vary it content and lemgth between the two expertmental testso

Multiple-choice doze passages are never more than 70 words long While

wh-Ltern ages contain as rnamy as 220 words, bforeover, the content

of the passages on the two tests i= completely cLiffere

appears on the wh-item test appears

test. But bo_

defined in the construct regardless of variations it the subject matter,

styLe, or Length of the reading passages.

To 2)es sage that

ere on the multiple-choice close

designed to moasure literal comprehension as

'These data, taken togetier with the results of previous analyses

3 3
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reported here of the correlations among subscores and tetaL stores on the

ic qoze and wh-iten tests, provide rather strong confirmation

of the Nalidity and generalizability of die trait in questiom6

Conclusions

This section of the report has presented sorra research data that

reflect on the reliability and validity of two alternative approaches to

the measurement of literal comprehension. One of these maasures is a sub-

stantial modification of the cloze procedure tato a format referred to as

the dItiple-choice cloze. The otiler is a systematic method for vriting

nmAtiple-choice comprehension questio ,, based on the wh-transformation.

The tests assembled for this resea ch in the vh-item format were intended

as a criterion for studying the validity of the multiple-choice cloze,

because it was judged that no adequate criterion for the construct under-

lying the close Le t existed. At the outset of this research, confidence

in the whitein Eoutat as an adequate operational translation of the

construct of Literal comprehension. as hedged, primariLy because it appeared

that this item format might tend to measure other tr&jts unreLated to

comprehen ion (e.g., tes iseness, syntactic competence only, etc.).

One generalization that appears justified from this preliminary research

is that the multiple-choice cloze and wh-itan test formats are equally

valid measures of literal comprehension as defined. This is an unexpected

and relati ely powerful conclusinra that reflects strongly and positively

on the reasoning guiding the test development activity in this research.

It wo ld appear that Carroll's (1972) or ginal suggestion that reading

comprehension can be separated into at least t'wo basic fact one that has

to do qith. the literal Interpretation of the tert and one chat has to do

with reasoning or thinking beyond the literal meaning of the textreceives

'3 4 I
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seine support Erora the data presented here. But comparison with other

tests that stress inferential processes more than the CKr will be needed.

to pursue this possibility further.

The results of this research also indicate that the hypothetical

advantages of the multiple-choIce clone foiiat disciisecl in Chapter V (e.g.,

its objectivity, econiny, fleribility, unidiruensioriality, and domain.-

reEerencing) can be realized. Tests assembled. frcsn the organized pool of

inuttiple-choice doze passages, referred to as the Test Development 1btebook

r TDN, proved to be highly reliable under the circumstances predicated for

the test, and it appeared. that amy doze test of equal length assembled

from the TDN iouldprove to be equaLly reliable. The preflmiriaiy attempts

to scale the niultiple-choice cloe passages based. on the Rasch nteasurement

model also indicated that the very desirable scaLing features of this modeL

could be broadLy applied to the total pool of cl.oze passages.

The results of the preliminary analyses of the data available on the

nev measures of literal comprehension are thus strongLy supportive f con.

cirivatIon of this research as planned in broad outline in Chapter VL.

It is further apparent from these research results that the methodoLogy

projected in this chapter for coritinuecL study of the clone format oEfers

considerable potential for further clarifying the testing of reading corupre-

hension from a p sycholinguistie point of view. Future stages of this

research, as outlined in Chapter VI, viii expand the research methodology

to inludem (a) the mneasurermierit of variation in semantic and syritactie

factors sample he range of cLoze passages in the TDN; and (b) the

measurement of addional comprehension fact ( .ain idea and t i.t-le

questions) modeLed after the approach taken with the current set of wi-iterus.

ic contrast with conventionaL measures of reading comprehension, the
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iple-choice doze Tud wh-Ltem provide for the study of specific types .

of comprehension test items in the context of a carefully controlled and

specifiable scale of passage difficulty.

346
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RULES FOR PLICATION OF THE CLOZE P CEDURE

passage Selection CrLteria
A. Length

1. Guidelines
a. Grade 1: 20-40 words

b. Grade 2: 35-50 words

c. Grades 3-12: 49-80 vords
2. Guidelines give the minlmum number of ords nAcessary to

produce a clozable passage. However, a passage nay extend

beyo nd the guidelines If this is mcessary to neet the

criterion of coherence.

qaslity--c0herence
1. Passages must be cohe at--one sentence following another in

connected discourse.
2. when the discourse is interspersed with many examples,

problems illustrations, etc., such examples may be
---deletect, and-individual-sentences may be-drawn Etigeth

to form unified passages.
3. The following may be deleted to meet the criterio

coborance:
a. transitional phrases

b. references to charts, illut
c. examples and problens.

diagrams, etc.

Titles

A. Titles must be descriptive of or clearly related to the content

of the passage.

B. Titles may be assigned in any one of three ways:
1= use the title of the original source of the passage.
2. Take a series of wotds verbatim from the passage.

3- Derive a title consisting of words taken from the passage

but not taken verbatim.

Readability - calculate passage readability score using Che procedure

described in the Readability Manual (Form 80

TV. Clozing the Passage
A. Rules for Deletions

1. Grades 1 and 2--cloze only nouns and verbs
2. Grades 3-12--cloze only nouns, verbs, adjectives, and adverbs

3. Do not cloze:
a. Function words (conjunctions, prepositions, interjections,

auxiliary verbs)
b. pronouns
c. FroPer nouns
d. Adjectives used in proper names (e.g,, Little Red Hen)

e, Hyphenated words
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S.

f. Arabic or Roman numerals, e.g., 123, QCV

S.
h.

Abbreviations
Phonemes (the smallest distinc ive unit of speech e.g.,

21.7, 22 ah)
i. Foreign words*

j. Any form of the verb to be (e.g., is, are, were, etc
k. Idioms (i.e., any words for which no distractors may

be found which are both grammatically plausible and
semantically implausible. Cf. VI . D. 1.b..and c.).

Exampl_ee:

"1 know more about that than anyone else,"

"It means knowing how they yawn or stretch, 0"

"Salty was another member of the crew of the
Sea Watch,

"How do you know

The Eirst Deletion
1. The first deletion

of the passage.**
2. Use a table of random numbers

determine first deletion.
a. To assure the maximum degree

proceed in a consistent fashion
table. That is, one must keep
selected so that one can resume
table at the proper place.
If it is apparent, as will often be

is clozable, dispense with
table.

Where the number taken from the randrm numberstable

hat she'll want to be sold?"

must be made at word 6, 7, 8, 9, or 10

or permutation table

of randomness, one mu
through the random
ack of each nuMber

using the random num

b.

numbeas

one word
the case, that only
the random numbers

corresponds
jo a word in tKe passage which is not clozable (See IV. k)
a clozahle word from worch,6 through 10-must be chosen.

*Use Webster's Seventh New Collegiate Dictionary.

**See special rules found in Readability Manual (Form 80) .
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4. If no word from words 6 through 10 is clozable, the passage

must be rejected.

C. Subsequent Deletions
1. Grades 1 and 2: from the first clozed word, count forward eight

words. If this eighth word can be clozed,circle it. If not,

continue counting forward to a word which can be clozed. Circle

it. Continue this process until 3 deletions have been made for

grade 1 and 5 for grade 2.

a. Wherever possible, leave seven words between deletions at

grades 1 and 2.

b. If the eighth word ca not be clozed, it is also permissible

to go back one or two; in no case at grades 1 and 2 may

there be fewer than five words between deletions.

C. It is permissible to leave as many as 11 words between deletions,

but in no more than two instances per passage should there be

more than 7 words between deletions.

2. Grades 3-12: from the first clozed word, count forward five words.

If this fifth word can be clozed, circle it. If not, continue

counting forward to a word which can be clozed. Circle it. Con-

tinue this process until le deletions have been made.

a. Wherever possible, leave 4 words between deletions.

b. If the fifth word cannot be closed, it is permissible

to go back one, thus leaving three words between

deletions, but in no more than 2 instances per passage

can there be fewer than 4 words between deletions.
_

It is permissible to leave as many as 11 words between deletions,

but in no more than two instances per passage should there be

more than 7 words between deletions.

V Distractor Lists
A. Core L ts--words found in common usage. Core lists are divided by:

1. Grade level--these lists are cumulative. That is, all words found

on grade 1 lists are also on grade 2 lists; all words found on

grade 2 lists are on grade 3 lists, etc.

2. Part of speech--nouns, verbs, adjectives, adverbs. Words

that function as different parts of speech may appear on

more than one list (e,g,, humor appears on both the noun and

verb lists

B. Content Lists--words which are associated with a particular area

of the curriculum. These areas include: language arts, social

studies, science, math. Like the core lists, the content lists

are divided by grade level and part of speech.

VI. .,Se ecting Distractors

A. Follow these steps in determining whether to use the core or content

lists:

1. Distractors for clozed words are to be taken from core lists except

when clozed words appear to be characteristic of particular currftu-

lum areas.
2. When a clozed word seems to belong to the special vocabulary of a

particular curriculum area, The 1,merican Heritage Word Frequency

Book must be consulted for corroboration.

a. Any word appearing in a single curriculum area with a fre9uency

of 7 or higher is considered a content word in that curriculum

area.
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c.

Any word appearing in two curriculum areas with a frequency of

7 or higher is considered a content word in both curriculum

areas
A word appearing in three or more curriculum areas, but oc-

curring twice as often in one area as in any other, is con-

sidered a content word in that area where it appears

most frequently.

3. If a clozed word is considered
riculum area, choose dis tractors from the corresponding content

area word list.
4. If a olozed word is considered a Content word in more than

one curriculum area, choose distractors from the content ar

word list which corresponds to the conten,: of the passage it elf.

B. Distractors must be taken from word lists at the same grade level as

the passage source (e.g., if a passage was taken from a grade 3 text,

distractors must be taken from grade 3 word lists).

C. Use of Part of Speech Lists
1. Determine the contextual function (i.e., part of speech)

of the deleted word, and take distractors from the cor-

responding part of speech list.

2. If the deleted word is a verbal, choose distractors from

the verb list.
Rules for Assigning DiStractors
1. General

a. Distractors may not be synonymous with deleted words

(e.g., avoid: quick, fast, swift; drunk, inebriated,

intoxicated; lethargy, lassitude, enervation).

b. Distractors may not be semantically plausible within the

context of the entire passage intact.

a content word in one-cur-

Examples:

"Weryone was bargaining merrily, loudly back and

forth."

Six more weekends, years would pass...."

"Some days the hunting was good: little, enoug

animals were killed to feed all of the people."

"She was tall wondrous, long-haired and drea

gentle...."

"Quickly he pulled his canoe up to a snug,_safe

place on the shore...."

"...the boy tightly held the book that had caused

him to 211z,222au out so late."

...he as a wolfer and I as
pretty much the same territory."

a Mountie es' ed . covered

An inability to select semantically implaUsible distractors may reedit

from insufficient context within the passage. The passage must then

be reciozed or discarded.

364
A-5



c. Distradtors may not be grammatically fiplausible within the

context of the entire sentence intact.

Carver gave, asked, bit him a.n old speller.
not

lirs. Carver Aam, pretended, became him an old

sp ler."

'The people of Boston had had it with British
rule, money, arrogance:"

not
"rhe people of Boston had had it with British

rule, palace, prince."

d, At least one distractor should resemble the deleted word

in length (e;g.,j,y, scientology,- strength, art, elec-

tricity; but nothome, lamp, ball, rodc, Acynecdoch0.

2. Nouns
a. Distractors 1nu.t agree in number with the deleted noun

(e.g., if the deleted noun is a plural, such as cows,

nen distractors should all be pluralized--bats,

buildings. trains, teacher4
b Distractors must agree with the articles a and an when

they precede deleted nouns (e.g., a volley ball, an

organgutan).-
When deleted nouns are not preceded by an article,

distractors must also be able to function without a

preceding article (e.g, Money make$ the world go around;

anthropplegy is very interesting. But not--Car makes

the world go around; tree is very interesting.)

3. VerbsDistractors must agree in person, number, and tense with

the deleted verb (e.g., Plays swims; played, wam;

plaYed, swum).

4. Adjectives--Distractors must ag ee in degree with the deleted

adjectives (e.g., funny, happy; funnier, happier; funniest,

applast).

E. Number of distractors by grade level

1. Grade 1--2 distractors.
2. Grades 2 and 3-.3 distractots.
3. Grades 4 and up--4 distractors.
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The main

for each of th

Dale-Chall

IN IDEA- AND WHN ITEX C NENT OF TUE TDN

a and wh-jtem component of the TDN ins 15 passages

20 readability lev Is established from the Spache and

The lengths of the passages vary systematically by

level. The specified passage lengths and the readability scores for all 20

levels are son in Table 5.6. Additional specifications concerned the unity

of each paSSage, utility as a source for main idea and detail questions,

and its suitaWity in content, style, and vocabulary for the pupils with

whom it would normally be used. The vocabulary of the passages was contro led

great'extent-by the word liStS of-the readability-formulas.- Vocabulary--

was further vontrolled by the use of lLarr1 and Jacobson's (1972) basal eader

"core" word lists for levels 1-1 (gr des 1 ) and the American Heritage

Word FrequellFjEPoIS (1974) for leve1 13-20. These references served as

guides for determining the acceptability of individual words in passages and

in item responses.

Passage material was taken fr m existng terion-referenced tests

(the Duval County, Florida, tests for Individually Paced Instruction in

Reading and cm tests used in various districts in the St and from a

variety of books and magazines. A substantial amount of new n terial was

written. Existing test passages were edited extensively to meet the passage

specifications. Modifications in excerpts from books and magazines were

limited to a few individual word changes to meet the vocabulary requirements

of the readability formulas. An effort was made to have a balance of fic-

1 and no fictional passages and to Jiave diversity of subject matter

within these broad categories.



ht the fo

tictionai

passagez

Level

Table 5.6

and Readability Score Specifications

Literal Comprehension Passages

26 35 1. 0 - 1.4

2 36 - 45 1. 5 - 1.9

3 46 - 55 2. 0 - 2.4

4 56 - 65 2. 5 - 2.9

5 65 - 75 3. 0 3.4

6 76 - 85 3. 5 - 3.9

7 86 - 95 4.50 - 4.74

8 96 - 105 4.75 4.99

106 - 115--

10 116 - 125 5.25 - 5.49

11 126 - 135 5.50 - 5.74

12 136 - 145 5.75 - 5.99

13 146 - 155 6.00 - 6.24

14 156 165 6.25 - 6.49

15 166 - 175 6.50 - 6.74

16 166 175 6.75 - 6.99

17 166 - 220 a 7.00 - 7.24

18 166
a

- 220 7.25 - 7.49

19 166
a

- 220 7.50 - 7.74

20 166 - 220 a 7.75 - 7.99

the word range was extended in order to have

required readability scores. Non-fictional

ximum of 185 words.
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In s--te_ tizing the writing of test items, 12 different types

questions were identified: 4 for main idea and 8 for details. (Only detail

items were used in the test administra ion under disc sion,) Rules for

constructing these items are contained in "Item-Writing Format and Procedure,

Main Idea and X.1h- Items." Given 12 possible items, the maximum number of

items that could have been written for the 300 passages was 3,600. BecauSe

all questions could not be aFked on every passage, the number produced waS

closer to 3,000.
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ITING FORMAT AND PROCEDURE, MALN IDEA AND WH- ITEMS

ii idea Questions (four possible questions)

1. Titlel Questions (two possible questions)
Format, Levels 1-6: The best title for this story is a, b, c.

Levels 7-20: The best title for thls selection is a, b, c, d.

I. 1.1. Given a passage: 2

I. 1.2. Write, if possible, a question witn verbatim responses.

I. 1.3. Write, if possible, a question with derived3 responses.

I. 1.4. Write only plausible distractors; write parallel distractors
when possible; write distractors that cloaely match the_
correct response in number of words; write distractors that

are appropriate to the level of the passage.

I. 1.5. If distractors are not equal ia length, wrl_ at least one

distractor which closely matches the correct response in
'ength.
Avoid negative items except when requited by pas age.

I. 2. Main Idea
4

Questions (2 possible questions)
Format, Levels 1-6: What is this story mostly about? a, b, c.

Levels 7-20: The main idea of this selection is a b c d.

I. 2.1. Given a passage:
I. 2.2. Write, if possible, a question with verbatim

5
responses.

I. 2.3. Write, if possible, a question with derived6 responses.

I. 2.4. Write only plausible distractors; write parallel distractors
when possible; write distractors that closely match the
correct response in -number of words when possible; write
distractors that are appropriate to the level of the passage.

I. 2.5. If distractors are not equal in length, write at least one
distractor which closely matches the correct response in
length, or write all responses of unequal length.

I. 2.6. Avoid negative items except wher required by passage.

II. Detail Questions
mat: Levels 1-4, 3 responses

Levels 5-20, 4 responses

II. 1. Given a passage:

II. 2. Randomly take a sentence number from a permutation block repre-

senting all possible sentences in the: passage (in this case, 1-16).

II. 9.1. Take numbers from left to right across the block and so on

down through the entire block if necessary; if block is

exhausted before the passage, use next block; always start

a passage with a new block.

2.2. If number taken from block does not represent a sentence in

the passage (e.g., 15 when there are only 10 entences),

take the next number.



Starting at the top, take a deail questiin from the tolloulng

alphabetical list (sec attachment lor types and examples of

detail):
HOW
WHAT - noun, pronoun
WHAT - verb
WHEN
WHERE
WHICH
WHO (M)
WHY

II. 4. It possible, write the detail question about the sentence taken

in II. 2.
II. 4 Write clear, concise questions in colloquial English,

changing the wording at the sentence as little as possible.

(Exception: replace pronouns with their referents.)

II. 4.l.a. Begin ench question with the appropriate detail word

(e.g., how, what, etc.).

II. 4.2. Avoid anaphora when possib e.
7

TT. 4.3. Avoid inference.8
. 4.4. Ask each detail question only once per passage.

II. 4.5. It possible, ask all 8 detail questions of each psage.

II. 4.6. Ask only one detail question per sentence unless t.Le

sentence or passage is rich in detail and there are few

sentences, in which case repeat II. 2. from a new permuta-

tion blo-' ntii all 8 wh-questions have been asked if

possible

II. 5. If the detail question cannot be asked of the sentence taken in

II. 2. (e.g., there is no answer'to a "how" question), go on to

the next detail question until a detail question is asked of the

sentence if possible.
II. 5.1. If a detail question cannot be asked of a given sentence,

return to that same detail question first on the next

sentence taken (e.g., if "how" is skipped, return to "how"

first on the next sentence).

II. 6. Take the next sentence number in the permutation block and ask

the next detail question until all the detail questions are

exhausted if possible (Some passages may not be rich enough in

detail to provide bases for all eight detail question types.).

II. 7. If possible, take the distractors from the passage verbatim.

II. 7.1. Write only grammatically and semantically plausible dis-

tractors.
II. 7.2. Write parallel distractors when possible.

II. 7.3. Write distractors that closely match the correct response

in number of words.

II. 7.4. If distractors are not parallel or equal in length, write

at least one distractor that parallels or matches in lenzth

the correct respense.



II. 7.5. Write no distractors that could be correct in the context

of the passage.

II. 7.6. Write distractors that are appropriate to the level of the

passage.

II. 8. If distractors cannot be taken verbatim from the passage,

II. 8.1. Take distractors from the passage, changing them as little

as passible in order to make them parallel and grammatically

and semanticy plausible (e.g., add determiners, adverbs,

subordinators, etc.; or change verb tense, number, etc.;

delete words; join words f, scattered places in the

passage).

II. 8.2. If parallel, plausible dis, ors cannot be found in the

passage, or if such distractors make the correct response

debatable, take distractors from outside the passage. Such

distractors must meet all the criteria in II. 7.1. to

II. 7.6. above.

Footnotes

Title refers to the "subject" or ' opic" of the - age (a noun with

or without modifiers).

2
V rbatem means that the words are reproduced exactly ae y are in

the passage. The only exceptions would be the replacement of onouns by

their referents or the addition of determiners.

3Derived means one or more words are changed or added to the words in

tle passage or that word order is changed.

4Main idea refers to a complete sentence incorporating the essential

Point(s) of the se' tion.

5
A verbatim- idea would be,a, "topic sentence" or "thesis statement."

6
A derived feein i a would supply a topic sentence or thesis statement

where there is none (or is a eeriation on the tonic sentence or thesis state-

ment in the passage).

7_The referent for a pronoun may be in preceding sentences. Adverbs

like "soon" or "then" may refer to actions or situations in preceding sen-

tences.

8The only exceptions would be passages where the logical relationship

between two or more sentences is clearly implied. For example: "Catenen is

writing to her friend, Carlos. Next Saturday will be his birthday." Why

is Carmen writimg to Carlos? Because next Saturday will be his birthday.

Because is not in the 'passage but is logically and clearly implied as an

expression of the relationship between the two sentences."Tim, the turtle,

has a new shell. He is very happy." Why is Tim happy? Because he has a

new shell.
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Wh-

How Adverbial

Verb

Adjectival

Q.oHow many...?
Q. How tall was the

tree?
Q. How are shoes made?
Q. How did the h ook

flow?

Q. How does John get
to school?

Q. How did Mary look?

Exam 1: _A,.

A. 30, 40, etc.

A. \fury tall

A. with leather
A. rapidly

A. drives

A. sad, happy, 1-or

etc.

What Noun,
Pronoun

Q. What did Jim need?
Q. What did John eat?
Q. What swam fast?

A. help
A. lunch, ice,
A. the fish

am, it

What Verb Q. What did Tim do?

Q. What does Jane do?
Q. What w Harry

doing?

A. ran, ate, slept,
fell, etc.

A. sings, laughs, eLc.
A. thinking, talking,

etc.

When Adverbial-
result

Adverbial-
time

Where

Which

Adverbial

Adjectival

Q. When did the pop-
corn pop?

Q. When did the boys
come home?

Q. Where did Jack go?

A. when the steam in-
side expanded

A. in the evening, after
school, at 4 o'clock,

etc.

A. for a walk, ou=side,
to town, to New York

Q. Whose cat was it?
Q. Which hat did Davy

wear?
Q. What kind of outfit

did he wear?
Q. What color was

Bill's shirt?

A. Tom's, Mary's, John's
A. coonskin, blue, floppy,

big
A, new, old, dirty

blue, red, white

Who Noun person
name (or pro-
noun standing
for person)

Why Adverbial-
cause, expl

cit
Implicit

Q. Who played ball?

Q. Whom did the car
hit?

Q. Why did Tom trip?

Q. Why did the ice
melt?

A. Herbie, the boys, the
players, jle, they, etc.

A. Herbie, them, him, her,

Mary, etc.

A. because his shoes
were too big

-The sun got very

hot.
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Table 806

Easiness of Passages or. Multiple-Choice Cloze Exercises by Form

Fo nfl Mean easiness
grades 1-3

Easines': Percent of 1Zesp_onses Correct

Passage Grade-
2 1-3

580 01-01-01-01-01-035
01 -02- 01-01-0 1-044

02-04-01-01-01-020
03-05-01-01-01-007
04-07-01-01-02-012
01-09-01-01-05-019

58
59

35
31

23

19

78
85

65

60

50

29

87

88

81

78

63

46

75

78

61

57

46
32

2 56050 01-01-01-01-01-003 59 95 78

01-02-01-91-01-040 60 79 90 77

02-04-01-01-03-038 38 68 79 62

04-06-01-01-01-003 27 37 65 43

04-07-01-01-05-019' 28 37 59 41

04-09-01-01-05-036 18 34 63 38

60.83 01-01-01-01-01-004 70 S, 98

01-02-01-01-01-041 71 79 94 81

02-04-01-01-01-023 49 91 69

03-05-01-01-01-009 40 52 77 57

04-08-01-01-01-020 19 27 59 35

05-09-01-01-01-016 24 31 65 40

4 60,67 01-01-01-01-01-034 58 86 89 78

01-02-01-01-01-037 54 76 94 75

02-04-01-01-01-030 34 67 85 63

03-05-01-01-01-008 53 73 53

03-07-01-01-03-029 55 75 54

04-09-01-01-01-029
07 37 63 41

5 61050 01-01-01-01-01-005 66 89 87 81

01-02-01-01-01-027 62 83 87 77

02-04-01-01-05-040 40 67 74 61

03-06-01-01-02-020 29 59 65 51

05-07-01-01-04-007 24 62 72 54

05-09-01-01-02-014 25 48 62 45

6 59050 01-01-01-01-01-002 58 81 91 77

01-02-01-01-01-039 64 82 93 79

01-03-01-01-01-047 55 79 90 74

04-06-01-01-01-004 23 48 66 45

04-07-01-01-05-018 25 54 64 47

06-09-01-01-01-003 18 40 49 35
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Table 8.6 (Continued

Form Mean easiness Passage

Easiness:_ Percent of Res onses Correct

Grade

grades 1-3 2 1-3

59. 01-01-01-01-01-008 69 82 98 83

01-02-01-01-01-026 66 79 95 80

02-03-01-01-02-014 38 53 87 60

04-06-01-01-01-002 28 48 70 49

05-07-01-01-04-006 26 45 77 50

05-10-01-01-01-024 20 29 61 37

56.83 01-01-01-01-01-009 55, 74 80 71

01-02-01-01-01-023 46 89 86 75

01-03-01-01-01-033 39 74 80 66

03-06-01-01-01-016 24 50 59 45

04-08-01-01-02-026 20 48 57 43

05-10-01-01-01-025 16 44 59 41

9 60417 01-01-01-01-01-007 51 85 93 78

01-02-01-01-01-036 46 72 81 67

02-044)1-01-01-017 39 79 92 71

03-06-01-01-02-003 29 62 74 56

05-06-01-01-01-011 21 50 72 49

04-09-01-01-05-037 22 39 57 40

10 58.50 01-01-01-01-01-001 70 76 87 78

01-02-01-01-01-042 61 71 95 76

02-04-01-01-01-036 43 69 86 67

03-06-01-01-02-004 28 47 66 48

05-07-01-01-02-005 29 39 71 48

04-09-01-01-01-030 15 27 55 34

11 61600 01-01-01-01-01-006 51 72 81 69

01-02-01-01-01-016 49 82 55 73

J2-03-01-01-01-001 41 75 86 69

03-06-01-01-02-021 34 58 80 59

05-07-01-01-01-003 27 46 68 49

04-09-01-01-02-035 23 46 71 48

12 60,00 01-02-01-01-01-046 51 67 83 68

01-02-01-01-01-021 62 74 91 76

02-03-01-01-01-004 54 71 87 71

04-05-01-01-02-00i 33 68 75 53

05-07-01-01-0L-00g 45 66 46

04-09-01-01-02-034 29 A6 62 46

B-
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Form Mean easiness
grades 4-6

Table 8. 6 (C0-tinued)

Passage
Easiness= Percent of Ressonses

Grade
4 5 6 4-6

69.83 03-05-01-01-01-009 86 89 92 89

(73-07-01-01-01-025 82 92 93 89

04-09-01-01-05-037 61 71 78 70

06-11-01-01-03-015 60 74 80 72

07-13-01-01-01-009 36 4-8 57 47

09-15-01-01-01-001 45 50 62 52

14 67.00 03-06-01-01-03-02L, 78 85 83 83

04-08-01-01-01-022 61 75 79 72

05-09-01-01-04-0!1 72 83 8 82

06-11-01-01-01-012 59 70 68 66

07-13-01-01-03-013 46 55 58 53

09.15-01-01-02-004 35 49 51 46

15 64.33 03-05-01-01-02-C 1 77 84 88 83

04-08-01-01-01-025 65 75 79 74

04-09-01-01-05-038 51 EC- 77. 51

06611-01-01-0-019 51 68 71 64

07-13-01-01-05-015 61 65 57

07-15-01-01-01-020 53 47

16 70,50 03-06-01-01-01-015 87 91 95 91

04-08-01-01-04.-028 71 80 87 80

04-09-01-01-01-031 70 85 80

06-11-01-01-03-017 44 67 58

05-13-01-01-02-C29 52 72 67

08-16-01-01-01-015 37 52 49 47

17 71.67 03-06-01-01-01-0t6 9 31 83 83

05-07-01-01-04-006 84 85 87

05-09-01-01-01-017 71 70 82 75

06-11-01-01-02-03 74 70 85 76

06-13-01-01-02-030 48 55 69 57

07-15-01-01-05-24 42 49 63 51

18 60.67 03-05-01-01-01-002 82 87 84
04-07-01-01-03-013 68 63 68 63

05-10-01-01-01-025 64 70 75 69

05-11-01-01-01-cr0 44 57 62 56

07-13-01-01-01-008 62 63 60

08-15-01-01-05-026 19 30= 30

376
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Form Ile,m easiness
grades 4-6

Table 8.6 o i e

Passage

Easi ess: Percent of Re
Grade
5

onses :orrect

4-6

19 69,67 82 83 87 84
71 76 79 /5

74 77 81 78

0:)-11-01-01-02S 64 70 77 70

55 67 60 61

07-16-01.-01-03-02? !4 55 J3 50

20 70,00 03-05-01-1-05-013 BO 88 97 89

03-07-01-01-u1-027 82 85 89 85

05-10-01-01-01-023 70 81 93 82

06-11-01-01-03-016 62 75 84 74

08-14-01-0-03-003 46 56 46

08-15-01-0';,-01-005 34 46 52 44

21 69.17 04-06-01-01-01-002 81 88 86 86

04-07-01-01-02-011 76 79 80 79

05-09-01-01-02-013 76 86 86 83

06-11-01-01-02-014 58 70 74 68

06-13-01-01-01-027 41 59 55 53

05-16-01-01-04-017 40 45 52 46

22 66.00 03-06-01-01-01-018 82 84 92 86

04-07-01-01-01-008 75 78 85 80

04-09-01-01-01-030 67 71 75 72

07-11-01-01-05-00Z 53 55 66 58

07-13-01-01-01-006 54 61 70 42
08-15-01-01-01-007 31 40 42 33

23 69.50 03-05-01-01-03-014 80 87 91 86

05-07-01-01-01-001 30 86 89 85

05-09-01-01-01-012 76 34 88 83

06-11-01-01-05-020 .50 61 59 63

07-14-01-0-01-011 42 53 5q 52

01-13-01-01-01-021 40 48 55 i

24 64.83- 03-06-01-0-02-004 70 36 33 80

04-07-01-01-05-017 69 86 81 79

04-V-01-01-01-013 66 78 78 74

07-12-01-01-02-004 48 64 65 59

0E-13-01-01-03-009 38 57 55 50

08-15-01-01-01-009 41 48 30 1:7

7
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Fona Mean easiness
grades 7-9

25 61.83

26 61.17

27 65.17

28 67.50

29 66.00

30 71.63

8.6 (Continued)

Passage
Easine Percent of Re- onse Co -ect

Grad
7-9

05-11-01-01-04-033 70 72 81

08-14-01-01-03-001 55 60 70 61

08-16-01-01-02-016 53 75 79 70
09-17-01-01-01-030 61 76 71 69
09-20-01-01-01-024 41 54 50 48

10-22-01-01-01-030 42 61 45 49

05-12-01-01-03-024 73 70 76 74
07-13-01-01-01-010 85 83 90 86
07-15-01-01-02-022 68 71 77 72
10-18-01-01-01-008 35 42 48 41
09-19-01-01-05-023 40 50 59 51

10-22-01-01-01-032 39 44 46 43

07-12-01-01-02-004 72 73 82 75
06-14-01-01-03-038 62 57 66 -65

08-15-0i-01-0i-008 64 70 70 67
09-18-01-01-05-013 60 67 71 66
09-19-01-01-01-020 62 68 66 65
10-22-01-01-01-031 52 57 50 53

07-12-01-01-01-003 83 88 85 85
07-13-01-01-02-012 73 78 80 77
09-15-01-01-01-002 75 77 79 75

10-17-01-01-02-027 55 69 71 64
09-20-01-01-05-027 51 64 65 59
10-21-01-01-01-026 43 46 47 45

05-11-01-01-04-018 81 88 87 85
07-14-01-01-01-017 5 72 75 71
09-15-01-01-02-004 61 71 83 71
09-17.01-01-05-009 71 74 78 74
10-20-01-01-01-020 47 55 50 51
10-22-01-01-02-005 46 47 39 44

06-12-01-01-05-026 82 87 93 87
07-14-01-01-U1-01.6 72 77 P3 77
08-6-01-01-05- 78 86 93 85
03-16-01-01-(M-02A 60 77 75 71
10-20-01-01-053 54 66 57 53

19-21-01-01-01-025 35 58 46

378
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T ble 8.6 (Continued)

Form Mean easiness
grades 7-9

Easine S: Pe -cent of Re _es Correct

Passage Grade
8 7-9

66.83 0641-01-01-03-015 91 89 91 91

07-13-01-01-03-013 75 76 79 77

08-15-01-01-02-010 54 64 63 60

08.17-01-01-01-030 54 62 62 59

10-19-01-01-05015 60 60 52 58

10.22-01-01-02-034 54 61 54 56

32 61.50 ,07-12-01-01-03-005 BO 83 83 82

07-13-01-01-01-007 54 62 66 61

08-15-01-01-01-004 71 65 64

08-17-01-01-01-019 70 75 67

10-20-01-01-05-024 55 62 55

10-22-01-0!-02-033 41 42 40

33 62050 06-11-01-01-01-011 76 82 86 81

73 83 87 81

OF-A-01-05-011 ;") 79 82 77

--01-04-011 47 61 63 57

1C '-01-02-021 46 59 55 53

10-, v1-01-01-029 26 25 27 26

34 64.00 06-11-01-.01-03-017 68 73 81 73

06-13-01-01-02-028 :8 81 87 82

08-16-01-01-01-029 55 61 71 62

10-17-01-01-01-001 58 62 62 60

10-19-01-01-05-016 51 62 61 57

10-21-01-01-01-028 46 53 50 50

63050 06-12-01-01-03-023 66 71 77 71

06-13-01-01-04-032 77 84 89 83

08-16-01-01-01-014 60 67 69 65

10-18-01-01-01-.007 43 55 59 52

10-20-0101 .03-022 44 60 57 53

10-20-01-01-01-017 52 64 54 57

36 69050 06-11-01-01-01-012 81 85 90 86

07-13-01-01-01-006 80 82 91 84

09-15-01-01-01-003 53 60 72 61

10-18-01-01-01-009 67 73 78 72

10-20-01-01-01-019 61 60 71 64

10-19-01-01-05-014 45 53 55 50



Table 6.7

Easiness of Passages on Multiple.Choice 01oze Exercises) Level

Easiness: Percent of Ituponses Correct

PaSi'lgO Crad 3
Gnde 2

0 10 20 30 40 du AO _0

0i-014141.01401

0141.01-01-01-002

0141-01-01-01403

01-01.01-01.01404

01-01.01-01.01=005

(4-014i.0t.0t-0U6

o1-0141.01.01.007

0h41-01-0141.008

01-01.01-01.01409

01-0141-01.01.034

01-01-01.01.01415

01-024141-01 916

L1-02414.01421

nt-02.61-01-U1-023

01.9z41.01-91-026

nrw0241-01-01-027

01.02-01-01-01-036

01-0241-01-014J7

01.024141-01-039

01-024141-01-040

0142-01-01101.041

01.0241-01.01442

0f-02.01-01.01.04A

01.02.01-01.01.046

0143.041-01.033

0i-0'A-01.W-04/

02-03.01-01-11-001

0,14341,11- /1-004

02-01-01-1114

02.04.01-31.0(.3i7

, 0:.04411-01-01.020

01.04414 -01-025

024441. 41430
02444117 1-01436

f:2.04.0(-01.0:1-039

ir!414.111.,(1A-U40

Grdde 3

10 2b 30 4Th'ir7-7-7F0 10 20 A 'le 50 60 70 80 90

9 19 29 39 49 59 6( 99 q IT N 171 4 59 697989 99 19 21 5 49 35 64 771 9 99

58

59

51

51

og

15

58

59

70

49

62

46

66

62

46

54

64

60

59

51

59

55

41

54

1:13

39

35

49

34

43

38

40

53

67

76

72

81

80

81

89

85

82

74

86

78

bi

74

89

79

83

72

76

79

79

71

74

79

75

71

79

65

68

67

69

oe

67

82

85

87

91

95

18

87

11

93

111

80

6°

87

85

91

86

95

87

81

94

93

90

94

95

88

13

10

90

86

87

92

11

91

74

1



Tab1c 7 (micfrelod)

Name

Eag4055: Percent of 0aq:inks Correct

Grade 1 Grade Ora e

0 10 M 30 40 50 60 70 BO 90 0 10 20 30 40 50 60 V 80 9 0 10 20 30 46 50 60 79 o 90

'0' IT lq -5_ '0 rg 69 773 gl 7 9 1 9 29 39 49 59 69 N 89 99 9 19 29 39 49 59 69 79 B9

03.05001.01410007

034.01441.008
03.0541.01.01.009

04.03.01.01002.001

03.06.91.01.02.003

01.0541.0142.004
03.06-01.-01.01.016

83.0641.01.02.020

03.06-01.014 2.021

04.0641.01.01.002

64.06.41.01.01.003

04.06.01.01.01.004

03.01.01.014 1.029

04.07-01.01.02.012

64.0741.01.05-018

11447.01.01.05.019

654141.01.01.003
rj41.01.01.01.004

03417.01.01.02.005
v.4741.01.04.006

e5.01.81.01.04.001

04.06.01001.01.020

04.08.01.01.020028

05.06.01.01.01411

04.0941.01.01.029
0449.01.01.010030

04.09.01.01002434

04.06410010020035

04009.01.01.02.035

04.09.01.010050037

0449.0141.01439

1549.01.0142.014

05.09.01.0141.016

06.094141.01-003

0540.01.01.01-024

05.10-01-01.010023

3

2(7

28

24

29

28

27

23

19

3

25

27

16

29

16

24

19

20

21

22

15

29

23

18

22

19

25

24

is

20

16

31

30

40

33

34

52

48

47

50

59

58

48

31

48

37

46

45

39

45

37!

27

)5

50

54

4a

50

46

46

34

39

29

29

64

62

62

78

.73

71

75

74

59

55

30

70

65

66

63

64

68

66

71
,77

59

57

72

63

58

62

71

63

57

46

49

59

62

55



,

Tait S7 (Cont inued)

Eanirleas nE
tUUp0C1i1ce Clogs xcis i Leyo1 II

E4.61a-lest Furcelit ,,,,4 cc,acc

Grad

ip 20 30 4 60 60 70 80 90 10. 20

NNPITN=6'75'N77 719' 27

Passage

03.06.u.N.02.001

Oracle 4

0 10 20 30 40

49

5.0 60 70 60 9.

59 69 19 rig

77

03-05.01.01.01.002
83

03.05.014141.009
86

045414143411 130

01.05.01.01.03.01 4 BO

03.06.01.01.02.004 70

03.06.01.01.01.015
81

03.06.01.01.01.016 79

.06.01.01.01.018
82

03.06.01.01.02.020
82

03.06.41.0143.024
70

04.0641.01.01402
81

03.07.01.014: .0 25 82

03.07.01.01.01427
82

04.07.01.01.01.008
75

04.0741.01.02411 76

04.07.01.01.03.013 68

04.07.01.01-05.011 59

05.07.01.01.01.001
8 0

05.07.01.01.04.006 6 4

0443.01.01.01.0 21 61

04.0841.0141.0 24 7 1

04-08-01,01-01-0 25
65

0448.01,01.04.0 28
71

04.09.01.01.01.030
67

044.9.01.01.01.031
' 70

04-09-0141.01.033
04.09.01,01.05.037

61

0449.01.0145438 S

0549.01.01.61.012
76

05.09 .01.01.02.013
76

05.09.01.0141.0 17 71

05.09.01.01.04.0 21
7/

05.10.01.01.01.0 23
70

0 41-01425

oj.0.01.01.06.026
74

84

82

89

88

87

86

91

81

84

83

85

88

85

70

79

86

86

85

75

76

75

80

71

83

78

71

60

84

86

70

83

81

70

77

Grode

40 50 _0 70 80 90

49 79' r9 N77

68

88

87

92

97

91

95

88

92

87

83

86

85

so

89

92

79

79

79

87

78

85

78

78

72

88

86

82

88

75

81

93



Pas Sage

0541.01.01.01.029

0541.01.01.02.030
0641.01.01.01.012,

0641.01.014243
0541.01.01.02.014

0641.01.0102.015

0641.01.01.03.016

06.1.1.01.01.03.017
0641.01.01.04.019

0541.01.0145.020

0741.01.01.01.002

07,L2.01.01.03.004

ed 0643.01.01, 1.027
0641.01.01.32.029

054 3-31.01.0230
064 A.01.03.011
07.13.01.01001.006

0745.01.01.01-000

074 3.01.01.01.00g

0743.01.01-03413

07=11.01.01.05.015

08 4 3.01.0.03.002

86

Code 4

10. 2030 !IQ 50 60 70

9 19 F 39 49 5 69 79

Table h,

&miaow Percent df Reopmes Coact

Grade 5 Grade 6

36

33

44

4$

40

59

58

51

53

52

48

48

54

46

44

07-14-01.01.03.-017 42

0844.01.01.03153 35

074 5.01.01.01.020 34

07.15.01.01.01.02i 40

07.15.01.01.05.024 42

084 5.01.01.01.005 34

08.15.01001.01.007 31

5.01.01.01.009 41

084 5.01.01-.05.026

094 5.0j.01.01.001 45

094 5-01.0142.004 35

07 4, 6.0i.01.i0M27 41

081 4.01,.0141.015 37

044 f)-0104417 40 ,

64

60

62

60

74

0 _10 20 30 40 50 60 70 80 0

9 19 29 11 49 59 69 '713 8 5

30

57

55

59

55

55

53

46.

53

48

49

413

50

43

55

52

45

60

68

61

64

67

61

62

70

70

10

70

74

73

70

0 10 10 30..40 50 60 70 8o 90

11 19 39 '47 11 9' 73 89 fl

30

77

52

50

85

74

80

84

67

11

69

66

65

53

78

69

60

70

68

57

58

66

55

59

56

53

55

63

32

42

Sn

51

53

49

52

3



Table 8.7 (Concinued)

Easiness of raeges on Mult1ple.Gboice Glaze Su- 1ses, Level III

Passaga

Easiness: Percent of Respanoes Coma

Grade 7

2
9

05-11-01.01.04.033

06-11-01.01-01-011

06.11.01-01-01-012

06.11-01.01.03.015

06-11.01.01-03.017

06-11.01.01-04.018

06.12.01.01-03.023

06.12.01.01.03424

06-12-01.01.05.026

07.12.01.01.01.003

07.12.01.01-02.004

07.12.01.01.03.005

06-13-01.01.02.028

06-13-01-01-04-032

07.13.01.01-01-006

07-13-01-01-01.007

07.13-01.01-01.010

07.13-01.01-02.012

07-13-01.01-03-013

07-13.01.01.03-014

06.14.01.01.03.033

07-1441.01.01.016

07.14.01.01.01.017

08.14.01.01.03-003

07.15.01.01.02.022

08.15-01.01-01.004

0801.01-01.008

08-154141.02.010

08_15.01.01.05.011

09.1541.0141.002

0.15.01414.403

09-15.01.01-02-004

08-16-01-01.01.014

01-16.01.0101-029

08.16-01-01.02-016

01.16.01-01-05.018

10 20 30 40 50 60 70 80 90

9.Z9 3 49 59 69 79 99

70

76

81

68

81

66

73

82

63

72 .

80

78

71

60

54,

85

73

75

73,

62

72

65

55

68

56

64

54

69

75

53

61

60

53

58

78

lido 6 Grade 9

0102030405060708090
N 29 39 -41 37 Fi 79 89 71

12

62

85

89

73

08

71

70

87

88

73

83

01

04

02

62

83

78

76

83

67

77

72

60

71

71

70

64 .

0 10. _20 30 40 50 60 70 $0 90

9 19 29 39 49 37 69

81

86

90

91

81

87

77

76

93

85

82

83

87

09

91

66

90

80

79

87

66

83

75

70

77

65

70

63

79 82

77 79

60 72

71 83

67

61

. 75

86

69 .

19
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Table 87 (Continued)

Wiliam of Nampo on Multiple-Choice Cloze Evreilmo *el

Eashes:: Percent of Responael Correct

Pasfiagt oradoo 1, 2 and 3

.49 50.59 60069 70.79===eFE,Sk.
01001.01.01001.001

01.01.01.01-01.002

01.01.01.01=01-003

01.01.01.01.01-004

01.01.01.01.01.005

01.01-01.01-01.006

01..01.01.01.01.007

01.01.01.01-01.000

01.01-01.01.01.009

0i-01.01.01-01.034

01.01.01.01.01.033

W 01.02-01.01.01.0H

01.02.01.01.01.021

,4s 01.02001.01.01.023

01002.01.01001,026

01-024100141.027

01.02.01.01.01.036

01.02.01.01.01.037

01.02.01.01.01-039

01.02.01.01-01.040

01.02.01.01.01.041

01.0/.01.01.01-042

01.02.01.01-01.044

01.02.01.01-01.046

01.03.01.01-01-033

01.03.01.01.01.047

02.03.01.01-01-001

02.03.01.01.01.004

02.03-01-01-02.014

02.04.01.01-01-017

02.04.01.01.01-020

02.04.01.01-01.023

02004.01.01.01.030

02.04.01.01.01.036

02.04.01.01.034038

02.0'-01-01.05.040

69

67

68

66

60

61

69

63

67

62

61

70

77

78

78

71

70

75

73

76

75

77

75

79

77

76

78

71

71

83

81

53

BO ,

01



Tage 8,7 Continued)

Passage

03454141.017007

03-05-01-01.01.008

0345.01.01.01=009

04-05-01.01.02-001

03.06-01-01.02403

Winos, Portent of Responses Correct

Grades 11 2 anti 3

0-9 1 .19 20.29 -39 40- 9 50. 6 . 9 7 .79 80. 9 90.

57

53

57

53

56

03.06.01-01-02-004
48

03-06-0141.01-016
45

0306-01-01-02-020

03-06-01-0142-021
39

04.06.01-01-01.002 49

04-06-01-01-01.003
43

04.06-01-01-01-004
45

03-07.01-01-03-029
54

04-07-01-01-W.012 46

04-07-01-01-05-018

04.07.01-01-05419

05.07=01-01.01403 49

05-07-01-01-01404
46

05.01.01-01-02.005
48

05.07-01.01.04-006
50

05.07.01.01-04407
54'

04.08-01-01.01-020

04.08.01-01.02-026
43

05-08-01-01.01-011
49

04.09-01-01.01.029 41

04494141-01-030 34

04-09-01-01-02434

04.09-01-01.02435

46

48

04.09.01.01-05436 38

04.09.01.01-05.037
40

04.09-01.01.05-039
32

05-0941-01-02414
45.

05.09.0141.01416 40

00-09-01-01-01403

05-10.01-01-01-024
37

05.10.01.01.01.021
41

9



Tab1 87 entitled)

Usitess of Passage on Nultiple.Choice Olou Exercises, Level,II

Raslness: Percent of Responses Comet

NO- e

03.05.01.01.0 001

0345.01.0141.02

03.05.01.01.01.009

03.05.01.01.03.013

03.05.01.01.03.014

03.06.01.01.02-004

03.06.01.01.01.015

03.05.01.01.01.016

03.0641.01.01.018

0346.01.01.02-020

03.0641443424

040641.0141-002

01007.01001.01.025

01.07.01.01.01-027

04.07.01.01.01.006

04.07.01.01.02.011

04.01.01.01.01.013

04.07.01.01.05.017

' 05.07.01.01.01.001

05.07.01.01.04.006

04.08.01.01.01-022

04-08.01-01.01-024

04.08.01.01.01.025

04.08.01.01.04.028

04.09.01.01.01.030

04.09.01.01.01.031

04.09.01.01.01.033

04.0941.01.050037

04.09,01.01.05.038

05-09.01.01.01.012 .

01-09.01-01.02.015

05.09.01.01.01.017

05.09.01.01.04.021

05.10.01.01.01.023

05.1041.01.01.025

01.1001.01.01.026

6e

81

69

79

79

72

75

74

74

70

75

70

83

04

89

89

86

80

83

86

84

83

86

$9

85'

80

85

87

82

82

91.,



Paseage

qereee..eimemeleeie.e=leT

Tabli E7(C0Iltinged)

Buitien: Percent of Responses Correa

orades 4, 5 4114

90.99

70
05.11.01.01.01.029

0541.01.01.01.030
56

0641.01.01.01.012
66

06.11-01.01.02.013
76

06.11-01.01.02-014
66

0641-01.01.03=00
72

06.11.01.01.03.016
74

06.11.01.01.03.017
58

0641.01.01.04.00
64

0641.01.01.05.020
63

07.11.01.01005.002
58

0742.01.01003404
59

06434141.01427 53

064341.0144429 67

06413.01401.02.030
57

0645.01.01.03.031
61

0743.014141406 62

074341.01.01408 60

0743.01.0141.009 47

074341.01.03.013 53

0743.01.01-05.015 57

0843.01.01.03402 50

0744.01.01001417
52

0841.01.01.03.003
46

0745.0141.01.020 47

0745414141421 48

07454141-05424
0845414141405 44

0845.01.01.01407

084541.01.01409 47

08454141.05426 27

09.15.01.01.01.001
52

0945.01.01.02.001
46

074641.01-05.02?
50

08.1641-01-01.015
47

0846-01-01-04.017
46



Tabh 6,7 (Continued)

- -

Easiriess of Passages on iluttiple.Chotto Cloze batises, Levet

PORtit

Easiness; Percent of Responmo

Grades 71 8 ad 9

Coma

0 2 30. 9 50.5 704 80. -99

0541.0141.04.033
74

8641.01.01.11,011
31

06.11.01,4141012
86

06.11.01.01-02.015

91

06.1141.0143.017
73

0641.01.01-04,418

064241.0143.023
ix

06.1241.01.03424
/4

06.12.01.014.026
87

07.121..01.01.01403

85

074241,01420104
75

07.1241.01.*05
82

864.13.01.0140.028

82

06413.0141.04.031
83

07 4341414140 6
84

07 4341.0141407
61

07.1341.0141410
86

074 341414141 2 .
77

074 341414 3.013
77

07.13414143.014
81

06.1441.01.03.033
65

07.1441.0141.01 6
77

07.14-01.01411.01.7
71

0844.014 00 83
61

0745-01414 2.0/2
72

(81541-0141.004
d4

, 08.1541.01.0148
67

085.014 42410
60

0E145414 415411
77

04541.01 41402
75

09.15 41.01 01.0O3

61

09-15.01417.004
71

03.16 41.0100140

65

0546.01-01401429

01L1 1.01,C1.0L6

62

70

35

2.. I 17,1 '41,4

A



Table Li tliojecl)

Eaoinessi ?Tont of Responses 0orrct

116.17.01.01.01.019

0847.0141.01430

09.17.01.01.01.030

0947.01.01.05409

10.17.01.01.01.001

10.17.01.01.02427

08.18.01.01.05.024

0948-01.01.05.018

10.18.01.01.01.007

10.18.01.01.01.008

1048.01.01.0i.009

10.18.01.01.04.011

09.10.01.01.01.020

09.1941.01.05.023

1049.01.01.05.014

1049.01.01.05.015

10.19-0141.034018

0940.01001.01.024

09.20.0141.05.027

10.20.01.01.01.017

10.20.0141.01419

10.20.01.01.01.020

10.20-01.01.02421

10.2041.01.03422

1040.0141.05423

10.20.01.01.05.024

10.2141.01.01425

1041-01.0141-026

10-21.01.01.01.026

1042.0141.01.029

10.22.01.01.01.030

10.22414141.031

1042.01.01.01.032

10.22.01-01.02.005

10.22.01.01.02-033

10.2241.01.02.034

26

45

43

43

44

40

52

57

51

30

38

57

39

57

51

53

5,3

55

50

53

56

65

64

63

74

71



Table 8 8

Item Deviancy on Multiple.Gbo.ice Clue E

r.0

Passage

PasNS
easiness

03.05.01.01.01.007 .57

04.07.01.01.02 12 046

04.09.01.01.05.039 .32

03.05 1.01-01=009

04.08.01.01.01-020 .35

05m09.01.01.01.016 .40

Fit Part

Item mean of

Inn easiness am 222212

14 .71

18 .37

20 .40

29 .34

32 .15

33 .15

15 38 5.77

18 .40

24 .22

32 .64

40 .28

41 .25

0 03.01.01.01-033 7 1

6 .53

03.06.01.01.01016 .45 10 057

11

04.08.01.01.02.026 .043 26 .30.

0540.01001.01.025 041 32 .56

10;,42reton

2 Conlon association,of words

2 InekplicOle,

3 Deleted' WOW:abeve gtade

pasiage; Ostractor (c) stantically

plau$016

3 Distract444)"Semintically plausil
3 ,Idion

Insufficient contextual clues

2

2

3

-DistractoT (d)lmancically plausibl$

Distracters s*antically plausible

in narrow context.

Distracter (a) .
semantically plausible

Idiom

Distracter (a) .setantically plausiblo

idiom

Title cues ect nswer

Distracter (b) senattically plausible

in narrow context

Commonissociation of words

2 Insufficiont.00ntextual clue

1 Inexplicalle

1 Common association of words



Form

Table 8 Continued)

Fit Part

Item mean of

Passage talEal Iten iulatliamalog 1122Ialitla

9 02.04.01.01.01.017 .71

03.06.01.01.02403 .56

05.08.01.01.0 Oil .49

04.09.01.01.0 37

406

8 83 i

110
-.55 2

13 .76 1

15 43 8,44 1

23 .69 1

28 .24 3

31 .37 2

32 .54 1

33 .61 3

36 .27 1

37 .24 2

38 .56 7094 1

40 .15 15079 3

COMM associatouôf words

Inexplicable.

Iltls.cues,correct answer.

Insufficient contextual clues;

digractors (4) and (d) semantically.

plausible

Title cues correct answer

Inexplicable

Insufficient contextual clues

Common association of words

Como association.of words

Distractor (a) semantically plausible;

prior factual knowledge required

Inexplicable

CaTIROU association of words

Deleted word colloquitl expression

inappropriate to passage

407



Fona Laas4aT

Table 88 (Continued)

Item Deviancy on Multiple-Choice 01oze Exercisesj Level II

rit Part

Passage Item mean of

_eas.iness. ,Itgm Osilless ILE!. 2E!
IT.LtaLeatlat

14 04-08.01.01.01-022 .72 11 .95 1 Title cues correct answer

19 .50 5.23 4 Difficult sentence construction

06-11.01.01.01.012 .66 31 .84 3 Title cues correct answer

35 .45 6.98 4 Distractor (b) semantically plausible;

insufficient contextual clues .

07-13.01-01-03-01 053 42 077 2 Common association of words

46 .37 1 Specialized word usage

47 .36 3.94 4 Difficult sentence construction

09-15-01-01 .02-004 .46 57 .31 1 Prior factual knowledge required

59 .29 2 Typographical error in context (word

omitted)

15 03.05-01-01.02.001 .83 4 .44 3 Inexplicable

7 .64 3 Distractor (c) semantically plausible

04.08-01.01-01-025 .74 18 .59 5,93 1 Distractor (b) semantically plausible

in narrow context

20 , .39 5.27 1 Distractor (e) semantically plausible

in narrow context

04-09-01.01-05-038 .61 22 .80 1 Common association of words

25 .29 4.59 1 Difficult sentence construction

28 .35 4 Disorganized passage; distractor (c)

semantically plausible in narrow content

06-11.01-01-04-019 .64 39 .79 2 Common association of words

07.13-01.01-05-015 .57 41 .41 3 Inexplicable

42 .36 4 Idiom; distractor (b) semantically

plausible (colloquialism)

0745.01-01-01-020 .47 52 .28 4.86 2 Inexplicable

408

409



Fait

Table 8.8 (Continued)

Fit Part

Passage Item mean of

LEE easiness Item easiness am mast

18 03.05.01001-01.002 .84 1 .66

4 .55

04.07-01.01.030013 .68 11 .94

12 .47

13 .87

15 .85

17 083

18 .30

19 07

1:1J

05.10.01.01.010025 .69 22 .84

23 .84

25 .37

05.11.01.01.01-030 .56 31 .87

35 .26

36 .36

37 09

39 .77

07013.01.01.01.008 .60 48 .26

08.15.01-01.05-026 .27 52 .12

55 .48

W/mW3E0kWR.,,-

2 Distractor (b) senanticsliy :plausible

in narrow context

848 1 Insufficient contextual clues;

distractor (b) semantically plausible

2 Common association of words

10004 2 Insufficient contextual clues

1 Common associatiOn of:words

3 Common association of,words

3 Common association of Word6

2 insufficient contextual clues

8.16 1 insufficient contextual clues

1 Common association of words

1 Common association of words

2 Difficult sentence construction

1 Common association of words

4,73 2 Distractor (c) seaantically plausible

in narrow context

8.81 1 Specialized word usage

2 Distractors semantically plausible in

narrow context

1 Common association of words

1 Idiom

3 Typographical error in context

3 Common association of words

410 411



Table EU -ontinued)

Fonm Fassa.ae

Passage

easiness

Fit

Item mean

Item easiness square

24 03.06.01.01-02.004 0 8 .36 5109

04-07.01-01.05.017 .79 17 .64

07.12.01-01.02.004 .59 33 ,43

37 .14 5.34

084 3.01.01.03.002 .50 44 .20 10.49

46 .73

08-15.01.01.01.009 147 51 .20 1247

53 . 68

56 0 29 40 69

t4 57 032 3086

1.0

60 066

412

Part

of

2tiql
Interuetation

1 inexplicable

1 Idiom

3 Insufficient contextual clues

3 Insufficient contextual clues

3 Inexplicable

1 Common association of words

3 Distractor (e) semantically plausible;

deleted word above grade level of

passage

2 Common association of words

3 Insufficient contextual clues

1 Difficult sentence construction;

deleted word above grade level of

passage

2 idiom

413



Fin 102

25 05.11.0141.04.033 474

Table 8,8 (ontinued)

Item Deviancy on Multiple.Choice Cloze Exercises, Level III

Fit Part

Item mean of

easiness jApp. Nit

Passage

easiness

084 4.01.0143.003 .61

08-16.01.01.02.016 .70

09.17.01-01.01.030 69

09.20.01.01.01.024 48

10.22.01.01.01030 .49

Ites

2 .95

3 .49

4 .94

6 .37

9 .45

11 .89

12 .37

15 .80

16 140

18 .84

19 415

20 .85

23 .50

31 .25

41 .19

42 .73

44 .27

58 023

3.70 2

1

6.13 3

5,00 1

4

5.64 1

1

1

2

22.15

2

7.79 1

2

3

3

Interpretation
_

Common association of words

Insufficient contextual clues

Common association of vords

Deleted word above grade level of

passage

Distractor (d) semantically plausible

in narrow context

Common association of words

Difficult sentence construction

Common association of words; syntacti.

cally inplausible distractors

Difficult sentence constructioni deleted

word above grade level of passage

Common association of words; syntacti .

cally implausible distractors

Distractors semantically plausible in

narrow context

Common association of words; syntacti.

cally implausible distractors

Distractor (b) semantically plausible

Distractor (a) semantically plausible;

insufficient contextual clues

Inexplicable

Common association of words

Difficult sentence construction; deleted

word above grade level of passage

Difficult sentence construction;

difficult words in context



Table S.8 (Continued)

Form

Passage

Passage easiness Item

Fit Patt

Item mean of

easiness §suare g:eech

26 06.12.01.01.03.024 .74 10 .44

07.13.01.01.01.010 086 12 660

07=15.01.01.02.022 .72 21 652

10.18.01.01.01.008 .41 33 668

35 123

38 .21

40 .61

09=19.01.01.05.023 451 41 .73

10.22.01=01.01.032 043 51 061

0

30 06.12.01.01.05426 087 4 .52

08.18.01.01.03.024 071 33 652

36 148

10.20.01.01.05.023 063 43 140

50 .43

10.21.01.01.010025 048 54 Ill

416

Liti=l5Lon

8622 3 Distractor (b) generally associated

with words in context

2 Difficult sentence construction

2 Difficult sentence construction

2 Common association of words

3.77 1 Difficult sentence construction;

deleted word above grade level of

passage

8.03 1 Difficult sentence construction

2 Common association of words

1 Common association of words

3 Common association of words

2

4.94 3

1

3

3

2

Difficult sentence construction

Difficult sentence construction

Difficult sentence construction

Idiom

Specialized vad usage

Difficult sentence construction;

distractor (a) mantically plausible



Table ontinued)

Fit Part

Passage Item mean of

0...
Form Tassap

easiness Item easiness !Tial* 2204____

36 06.11-01-01.01.012 886 5 63

07013-01401.01.006 .84 11 .58 4061

0945.01.01401-003 .61 22 .41 8.86

23 025 6.00

25 087

27 079

10.18-01-01.01.009 072 39 131

10420.01.01.01-019 .64 50 042

10.19.01.01.05.014 030 51 .24

52 .75

58 .27

e

418

Ilara5,22

4 Insufficient contextual clues

4 Inexplicable

1 Insufficient contextual clues;

difficult sentence construction

1 Difficult sentence construction

1 Title cues correct answer

1 Common association of words

2 Difficult sentence construction

1 Difficult sentence construction

2 Deleted word difficult-because of

specialized and dated usage

1 Idiom

1 Deleted word difficult because of

specialized and dated usage

419



Form

1.

Table 8.9

Deviant Items by Part of Speech, Level

Part of
Speech_ Total

Noun 20

Verb 15

Adjective 6

Adverb 0

Noun 17

Verb 17

Adjective 6

Adverb 1

Noun 15

Verb 18

Adjective 3

Adverb 3

Noun 25

Verb 12

Adjective 4

Adverb 0

Totals
Noun 77

Verb 62

Adjective 19

Adverb 4

Number of
deviant i

1

2

3

0

2

7

ems

Proportion of
deviant items

.05

.13

. 50

. 06

.18

.33

.20

.17

.28

.25

.75

420

.16

.18

.42



Table 8.9 (COntinued)

Deviant Items by Part of Speech, Level II

Form

Part of

ARt.2iL Total

14 Noun 23

Verb 21

Adjective 12

Adverb 4.

15 Noun 24

Verb 22

Adjective 9

Adverb 5

18 Noun 23

Verb 22

Adjective 11

Adverb 4

24 Noon 25

Verb: 21

Adjective 12

dve-b 2

Number of
4eviant items

Proportion of
deviant items

4 .17

2 .10

1.
.08

3 .75

4 .17

2 .09

3 .33

2 .40

9 .39

7 .32

4 .36

4 .16

2 .10

5 .42

Noun' 95

Verb 86

Adjective 44

Adverb 15

21

13

5

421

B-29



Table 8.9 (Con nued)-

Deviant Items by Part of Speech Level -III

.!Porm
Part of
speech Total

Number of
deviant items

Proportion of
deviant

25 Noun 29 10 .34

Verb 14, 4 .29

Adjective 13 3 .23

Adverb 4 1 .25

26 Noun 22 3 .14

Verb 26 4 .15

Adjective 7 2 .29

Adverb 5

30 Noun 31 1 .03

Verb 9 2 .22

Adjective 16 .19

Adverb 4

36 Noun 31 7 .23

Verb 13 2 .15

Adjective 7

Adverb 10 2 .20

Totals b evel
Noun 13 -21 - ,19

Verb 62 12 .19

Adjective 43 8 .19

Adverb 23 3 .13

422

B-30



Table 8.10

Analysis of Mul-iple-Choice Cloze Items By Part of Speech

Form
Part of
Speech

Number
of-

items
Easiness
average

Difficulty
average

Tit Mean
square

average

Point biserial
correlation

average

Noun 20 .54 -.12 1.27

_ _

.56

Verb 15 .54 ..18 2.33 .47

Adjective 6 .37 .85 .88 .54

Adverb 0 0 0 0 0

Noun 17 .54 - 06 2.38 .56

Verb 17 .56 -.26 1.04 .53

Adjective 6 .39 .88 2.11 .55

Adverb 1 .51 .11 .71 .61

8 Noun 15 .52 -.18 1.38 .56

Verb 18 .51 -.07 1.36 .52

Adjective 3 .35 .85 1.21 .55

Adverb 3 .42 .45 2.33 .50

9 Noun 25 .56 -.15 2.51 ..58

Verb 12 .53 .12 2.71 .53

Adjective 4 .48 .43 2.00 .53

Adverb 0 0 0 0 0

14 Noun 23 .64 .11 1.84 .53

Verb 21 .70 -.19 1.48 --53

Adjective 12 .70 -.24 1.36 .55

Adverb 4 .51 1.07 4.31 .44

15 Noun 24 .68 -.28 2.28 .43

Verb 22 .64 -0.00 1.80 .49

Adjective 9 .61 .32 2.34 .44

Adverb 5 053 .78 1.78 .43

423

B-31



Form
Part of
Speen.11

N umber
of

ikems
Essasine
average

Fit mean
square

21MML-

.Point iserial
corre ation

average
fiDifculty'

'a"rage-

18 Noun 23 .61 -.03. 2.68 .45

Verb 22 0.61 =..08 2.26 .38

Adjective 11 *63 -.06 1.04 .47

Adverb 4 .50 .76 1.79 .44

24 Noun 25 .69 -.28 1.66 - .53

Verb 21 .67 -.10 1.69 .52

Adjective 12 .53 .76 -3.94 41
Adverb 2 .66 .03 1.21. .48

25 Noun 29 .58 -.20 3.13 .40

Verb 14 .66 -.30 2.00. .48

Adjective 13 *61 ...01 10.94 .52

Adverb 4 .74 -.69 1.56 .
.46

26 Noun 22 .58 .027 2.20- .44

Verb 26 .60 ...03 1.59 *44

Adjective 7 *63 -.11 2.77 .43

Adverb 5 .80 -.1.15 1.96 - .38

30 Noun 31 .78 -.47 '2*24-- -.47

Verb
. _9 10.4 .67 3.63 .44

Adjective 16 .65 .84 1.98 .55

Adverb 4 .69 .23 2.35 .45-

36 Noun 31 .69 .05 2.08 .50

Verb 13 .66 ...26 1.52 .50

Adjective 7 .73 -.25 1.19 .50

Adverb 10 .75 -.30 1.60 .41

424

B-32


